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There probably has never 
been a crane safety limit stop 
switch that so completely em- 
bodies all the wants of steel 
mill engineers as the Type 
P-100 Cutler-Hammer Safety 


The photographs shown 
here tell their own story... 
a story of simple design... 
of rugged construction... 
dependable, unfailing opera- 
tion. 


of 


The Cutler-Hammer 


Limit Stop, for 41 to 100 H.P. 
installations or the P-200 
Safety Limit Stop for 101 to 
200 H.P. installations. This is 
demonstrated by the fact that 





Crane Safety Limit Stop has 
set new standards of perform- 
ance every time, every way. 
CUTLER-HAMMER, Inc., 
1269 St. Paul Ave., Milwau- 


“That is what I want”. 


Low headroom required. 


Totally enclosed tripping 
mechanism—can’t be made 
inoperative by rain, snow, 


ice, dirt or falling objects. 
Slate contact supports, 
slotted, provide ample in- 
sulation to ground. 

Snap action make and break 
—hammer blow of tripping 
is absorbed by spring bumper. 
Cover strong enough to sup- 
port a man’s weight. 

Rigid one-piece construction 
of operating lever and trip- 
ping weight. 





time after time engineers have 
taken one look at it and said: 





kee 1, Wis. Associate: 
adian Cutler-Hammer, Ltd., 


Can- 


Toronto. 


Only one hanging weight, 
and that has double guides, 
adjustable to meet any prac- 
tical installation condition, 
to prevent fouling the weight 
by the hoisting cables. 
The snap action is obtained 
from a compression spring, 
with a very low unit stress. 
Even if it should break, the 
mechanism will operate be- 
cause spring is held in place 
by an inside guide. 

Ball bearings, with means 
for lubricating by standard 
grease fittings, used through- 
out. 


CHECK THESE OUTSTANDING FEATURES 


Flexible leads brought out 
for ease of installation. 
Gasketed cover to keep out 
dirt. 

Mounting interchangeable 
with old style P-2. 


Blowouts latched in place 
when mounted in position 
(3) or (4). 


Cover chained to case 
to prevent dropping 
to ground during in- 
spection. 

(Below) Operating 
lever can be mounted 
in any of 4 quadrants. 





MOTOR 


Movable contacts and arc shields in 


position. (Operating head removed). 





Inside view of removable head, showing 


snap action mechanism. 





Combined operating lever and tripping 
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INTERESTING FACTS ABOUT CONTINUOUS 
TERNE LINE FOR CARNEGIE-ILLINOIS 


e HANDLES 48° WIDE MATERIAL. 

« MAXIMUM SPEED OF 150' PER MIN. 
e SHEARS TO SHEET LENGTHS. 

e RECOILS UP TO 50,000 LBS. 

e ELECTROLYTIC PICKLING. 

e IMMERSION HEATING OF POT. 

e PATENTED VERTICAL DRY CLEANING 





Continuous terne line 


processes 90,000 (b. coils 


Continuous terne coating has four distinct advantages over conventional 


methods—(1) uniform coating weight; (2) higher yield; (3) faster 
production; and (4) lower costs. 
This is the second continuous wide terne line which Aetna-Standard 
has designed and installed. The first line, in operation for more than 
several years, has exceeded tonnage expectations. This second line, 
for 50,000 Ib. coils, has been developed in co-operation with engineers 


of The Carnegie-Illinois Steel Corporation for the Gary, Indiana, plant. 


Ask Aetna-Standard about continuous terne equipment... 


the only company with continuous terne knowledge and experience. 


THE AETNA-STANDARD ENGINEERING CO. 
YOUNGSTOWN, OHIO 


ASSOCIATED COMPANIES: HEAD, WRIGHTSON & COMPANY, LTD., THORNABY-ON-TEES, ENGLAND 
AETNA-STANDARD ENGINEERING COMPANY, LTD. . . . TORONTO, ONTARIO, CANADA 
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HEAVY DUTY WELDED INGOT MOULD CARS 
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U.S. Patent No. 2,312,377 








Single Unit Body — Low Center of Gravity — Trucks Easily Removed — All Welded 
Construction — Body Overhung to Protect Trucks — Stool Rests to Meet Requirements 
— Ample Allowance for Stripper Load — Automatic or Link and Pin Couplers — 
Replaceable Floor Protection Plates — Drawbars to Operate with Present Equipment. 
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Improve your 


Competitive Position 
with 






Will you be ready when competitive selling 
returns? Many large producers of rolling mill 
products are preparing now. They are moderniz- 
ing every phase of their operations with particu- 
lar attention to plant layout and rolling mill 


equipment. 


Why not let Morgan help you develop better, 
more accurate rolling mill products that you can sell 


in a competitive market? 


MORGAN CONSTRUCTION CO. 


WORCESTER, MASSACHUSETTS 
Rolling Mills - Morgoil Bearings - Wire Mills 
Regenerative Furnace Control - Air Ejectors 


English Representative: International Construction Co. 
56 Kingsway, London, W.C. 2, England 







































































WORCESTER 


ROLLING MILLS 
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... ours For The Asking! 











There’s a Brown ElectroniK -Potentiometer with elec- 
tric contact or proportional control for every tem- 
perature process. Every style... strip chart, circular 
scale, circular chart... is fully explained and 
described in new Catalog 15-13. Typical control sys- 
tems, explanatory tables, and style selection data are 
included to help you choose the right instrumenta- 
tion. Send for your copy today and you'll have the 
complete story on the complete Brown Electronik line. 


MINNEAPOLIS-HONEYWELL REGULATOR CO. 


BROWN INSTRUMENTS DIVISION 
4464 Wayne Ave., Philadelphia 44, Pa. 
Offices in principal cities of the United States, Canada and throughout the world 


FOR METAL WORKING eae 
Honeywell 
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Actual tests on SAE 4150 steel show the operator of a Bonnot Billeteer chips 49 times faster 
than a man with a chipping hammer. 

The smooth, steady operation of the Billeteer maintains a flow of clean billets ready for 
rolling. You can depend on the Billeteer, and large inventories are not necessary. Flaws 
one inch or more in depth are quickly cut out, salvaging steel that would have to be remelted 
in plants not equipped with this modern machine. 


Bonnot Billeteers replace one of the most gruelling manual chores left in steel production, 


and do so at overall costs up to 50-60% under hand chipping costs. 


Why not lick the manpower problem in your billet sheds by putting Bonnot Billet- 


eers on your payroll? Complete information is furnished on request. 


Cnginsenss. fet The Mi; 


2 I 
Donnor < Bee 


a ad STEEL EQUIPMENT DIVISION THE BILLETEER 
Tite CANIN 5. Cie 
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FuRNACE ENGINEERS, INC., nationally noted for the 
design, construction and installation of all types of heating 
and heat treating furnaces, has now expanded its staff and 
facilities to include designing, construction and rebuilding of 


open hearth furnaces. 


The engineers who will conduct this phase of F.E.I. business 
have a wide background of experience in the construction and 
operation of open hearth furnaces. They are prepared to handle 
the entire job, from original determination of needs through 


design and construction to successful operation. 


The F.E.I. trademark on any piece of equipment is your guar- 
antee of accuracy, dependability and efficiency in performance. 


We will be very glad to consult with you on your needs with- 
out obligation to you. Just write or call. 


FURNACE ENGINEERS, INC. 


1552 WEST LIBERTY AVENUE PITTSBURGH, PA. 


F.E.1. 4eclds 


OPEN HEARTH FURNACES SALT DESCALING FURNACES 


CONTINUOUS BLOOM, BILLET and for stainless steel sheet, bar and other 


SLAB HEATING FURNACES products 
DIRECT FIRED COVER FURNACES GALVANIZING FURNACES 
for sheet and coil annealing for tubes, sheet and metalware 
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squirrel-cage, 


MAXIMUM RATINGS 


synchronous or wound 
rotor motors 
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EC2M VALIMITOR Starters 
are Safe Today...Tomorrow! 


No need to be concerned about tomorrow’s KVA short circuit possi- 
bilities on 2300-4600 volt motor drives. No need for forecasts or 
analyses of future or existing systems. EC&M VALIMITOR Starters 
are safe for connection to a bus of any capacity, even infinite 


KVA. 


Air-core reactors built into these VALIMITOR Sterters limit the 
maximum possible (steady state) current to 25,000 KVA which is 
easily cleared by the 50,000 KVA interrupting capacity starter- 
contactor. Actual fault currents will be further restricted due to the 
impedances inherent in every system. 


When a fault occurs, there’s nothing to replace. And the 
thermal effects and electro-magnetic forces clear back to the power 
source are limited to safe values by EC&M VALIMITOR Starters. 
For a permanent solution, simply tell us the motor characteristics 
(HP, voltage, phase and frequency) and type of motor. 


VALIMITOR STARTERS give Complete Protection. 








2300 volts 4600 volts 
600 HP 60 cycles 600 HP 
300 HP 25 cycles 250 HP 
SHORT CIRCUIT Prot nisi bitte WV 


rents limited to 25,000 KVA (steady state) 
current on any system. EC&M Type 
ZHS Contactors (50,000 KVA interrupting 
capacity) clear such faults easily. 

ERLOAD |} Magnetic Over- 
load Relays protect against failure to 
start, single phase operation and sustained 
overloads when the motor is operating— 
Trip instantly on fault currents. 


is normally 
provided by a momentary-contact start 
push button. Time-delay low voltage 
protection can be supplied where line 
voltage dips momentarily. Starters can 
also be arranged for low voltage release. 
Automatic or magnetic re-set of overload 
relays is supplied as needed to meet 


these conditions. 


> 


SHIONI —Full Voltage 
VALIMITOR Motor Starters inherently 
provide a degree of reduced voltage 
starting without the use of additional 
equipment. In many instances, the full 
voltage starter will save the cost of the 
more expensive reduced-voltage type of 
VALIMITOR Starter. After the initial 
starting period is over, motor voltage 
automatically recovers to substantially 
normal line voltage. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 EAST 79TH STREET * 
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Higher reversal and average speeds, larger tonnages made possible by 


amplidyne control of acceleration, deceleration, torque balance, and speed 


In a large steel mill west of the Mississippi, one big 
reason for the 45-in. blooming-slabbing mill's high out- 
put is the G-E twin-motor reversing drive. Keyed to an 
adjustable-voltage amplidyne control system, this drive 
gives the operator an improved method of maintaining 
voltage for any given operating point, permits the higher 
average speeds that increase mill production. It also 
gives these specific advantages: 


—Provides accurate control of acceleration and de- 
celeration, maintaining maximum rates at all times. After 
running in one direction for a few revolutions, the mill 
can be quickly reversed (from base speed to base speed 
in 114 seconds or less). 


—Assures effective control of load limits, making 
maximum torque output of motors available as needed, 
for heavy passes at low speed and lighter passes at 
higher speed. 


—Reduces the number of control devices required by 
about half, greatly simplifying the control scheme. 


—Maintains accurate load balance between two or 
more machines operating in parallel, and a + torque 
and speed balance on both units of the twin-drive. 


—Keeps motors and generators fully protected at all 
times against overcurrent, overvoltage, and overspeed 
for greater service continuity, longer equipment life. 


—Provides definite, easily-selected speed points in 
both forward and reverse; permits low creeping speed to 
keep rolls turning slowly between passes for uniform 
cooling; eliminates creeping when necessary to line up 
couplings for changing rolls. 

Whether you plan to install a new reversing-mill 
drive or modernize an existing one, General Electric can 
meet your need for higher speed and more accurate con- 
trol. Call in a G-E steel mill engineer to talk it over. 
There’s no obligation. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 





Photo shows the G-E twin-drive motors used in a 45° x 115" reversing 
Slabbing mill. Each d-c motor 1s 3000 bp, 40/80 rpm, 750 volts. 


GENERAL @@ ELECTRIC 
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GENERATOR — 
FIELD 

CONTROL 
EXCITER 


...in this western steel mill 


The speed of the twin motors (M; and M2) is 
varied by adjusting the voltage of the generators 
(Gi,2,3,4) from zero to full voltage for either direc- 
tion of rotation. This is done by means of the 
generator field exciter (GFE) and the amplidyne 
regulating exciter (VRE). For higher speeds the 
fields of the motors are weakened by means of the 
motor field exciter (MFE) and the amplidyne 
regulating exciter (FRE). 


The regulating exciters (VRE and FRE) cause 
the twin motors (M; and Mg) and the mill to 
operate in a direction and at a speed determined by 
the position of the operator's master switch. In 
doing so, these amplidynes automatically limit 
the armature circuit current to a definite value. If, 
when operating with weakened motor fields, the 
operator tries to take an excessive draft, the 
amplidyne (FRE) acts to limit armature current. 


This it does by strengthening the motor fields, 
thereby supplying increased torque at lower speed. 


Motor M; drives the upper work roll. Motor Me 
drives the lower work roll. Motor load balance 
amplidyne (LB) measures the difference between 
the two motor load currents. Amplidyne (LB) 
supplies excitation to the motor load balance 
exciters (LB, and LBe) so as to strengthen the field 
of the motor carrying the higher load and weaken 
the field of the motor carrying the lower load. This 
restores the load current balance. 
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HAGAN 
HALL 
BUROMIN 
CALGON 
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rate regulation 


over the entire range of operation 


Accurate proportioning of fuel and air is essential in the 
modern furnace, where heat input may vary over a turn- 
down range of 10 to 1. The need is particularly great at the 
low rates because at this time steel is up to temperature and 
most sensitive to furnace atmosphere. 

At a minimum flow, the differential across regulating 
valves is usually the greatest. Losses across the measuring 
orifice, duct work and burner decrease, so that loss across the 
regulating butterfly must increase by a corresponding 


amount. 


In the Hagan V-Port Butterfly Valve all of these factors 
are taken into account in port design, and smooth, accurate 
regulation is secured over the entire range of operation. 

The shape of the ports in this valve is such that full 
advantage is taken of the inherent sensitivity and accuracy 
of regulating equipment. 

Hagan V-Port Butterfly Valves are made in standard pipe 
sizes. They are ruggedly built and accurately machined. Our 
engineers will be glad to give you full information. 

Hagan Corporation, Hagan Building, Pittsburgh 30, Pa. 





HAGAN CORPORATION 


BOILER COMBUSTION CONTROL SYSTEMS 


RING BALANCE FLOW AND PRESSURE INSTRUMENTS 


METALLURGICAL FURNACE CONTROL SYSTEMS 
THRUSIORQ FORCE MEASURING DEVICES 
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| SYMBOL OF THE FINEST 


in quality steel making — the Midvale M-Star 





For 81 years Midvale has been manufactur- tation. We look forward to continuing im- 
ing many steel products for a wide range of provement in the manufacture of high qual- 
use. The outstanding performance of these ity forgings and high alloy castings to main- 
products has earned us an enviable repu- tain this reputation. 


FORGINGS—FORGED, HARDENED AND GROUND ROLLS 
WELDLESS RINGS—CORROSION AND HEAT RESISTING CASTINGS 


THE MIDVALE COMPANY 


NICETOWN e PHILADELPHIA 





OFFICES: NEW YORK + CHICAGO .- PITTSBURGH + WASHINGTON + CLEVELAND - SAN FRANCISCO 
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Link-Belt Standardized Design 
Cuts Belt Conveying Costs 


In the Link-Belt “100” series belt conveyor idlers, we be- 
lieve that we have achieved the ultimate in design and 
performance, with evolution of engineering features pro- 
gressively since 1896. These features cut conveying costs 
by reducing maintenance, giving longer service, and per- 
mitting the greatest simplification. 

In addition to idlers, Link-Belt builds a great variety of 
standardized design conveyor elements and accessories 
such as: belt and apron feeders for uniform loading; trip- 
pers for intermediate discharge or distribution; drives using 
gears, reducers and chains; terminal machinery; supporting 
structures and enclosures. 

We are at your service for complete conveyor systems, 
or individual equipment, to suit your requirements. 

LINK-BELT COMPANY 


Chicago 9, Philadelphia 40, Pittsburgh 13, Wilkes-Barre, Huntington, W. Va., Atlanta, 
Dallas 1, Minneapolis 5, Denver 2, Kansas City 6, Mo., Los Angeles 33, San Francisco 24, 
Cleveland 13, Indianapolis 6, Detroit 4, St. Louis 1, Seattle 4, Vancouver, Toronto 8. 


BELT CONVEYOR EQUIPMENT 


IDLERS «TRIPPERS + BELTS + PULLEYS « BEARINGS + DRIVES 








Grease-in—Dirt-out Seal 
prevents harmful foreign matter 
from reaching bearings con- 
serves lubricant — prolongs 
bearing life. 


Rolls i 


made with smooth rounded-edge outer 
shell of uniform thickness, and a full- 
length steel central tube, both con- 
tinuous-welded to dished steel heads 
to form sturdy, well-balanced integral 
units. 


Strong Brackets 
Support the Rolls 


Supporting brackets are 
tough malleable iron in 
reinforced ‘T-section to 
withstand load and im- 
pact. 


Interlocking 
Nuts and 
Yokes Pre- 
vent Brackets 
from Spreading 


Impact Idlers 
with Rubber 
Treads 


Interchangeable with 
steel rolls this type provides a Cush- 
ion at loading points to protect idlers 
and preserve the belt—-A good in- 
vestment where heavy lump materials 
are handled. 
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for a large strip mill. 
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RECESS SCALE BOARD 
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at MICROPHOTOMETER 





Above, Room containing Vincent-Sawyer Microphotometers in a steel mill's 
spectrochemical control laboratory. Here five men handle the control and heat 
analyses for the open-hearths and electric furnaces. The other three men on the 


shift stepped out of this picture so we could show the microphot 


Steel Analyzed in Minutes 
With New Microphotometer 


An average of 15 minutes from the time a sample is 
received until the composition has been reported — that 


is the speed of routine analyses in an Eastern steel mill. 


This extra-fast analysis, accomplished with the L&N 
Vincent-Sawyer Microphotometer, enables open-hearth 
and electric furnace helpers to bring the analysis of each 


melt closely to specifications; cuts the total time per heat. 


Samples from electric furnaces and open-hearths are 
sped by pneumatic tube to the laboratory, where ex- 
posures (spark or arc as required) are taken, developed 
and sent to the microphotometer room. An operator next 
measures densities of preselected spectrum lines with the 
microphotometer. Another operator translates density 
ratios into percentages of elements, and the foreman then 
examines the analysis and sends it by Telautograph to 
the open-hearth shop 


Designed for rapid, routine analyses rather than for 
research, the L&N Vincent-Sawyer Microphotometer has 


the fellowing advantages in addition to speed: 


1. Exceptional accuracy and stability. Positioning of 


the spectrum plate is rapid and highly precise. Photo 


Jrl. Ad)E-90(4) 
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OPEN-HEARTH SHOP & 





meter at the left. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 





GALVANOMETER 
RECESS 


MICROPHOTOMETER 









Close-up view of Microphotometer and galvanometer assembly. 


electric scanning is sharp and accurate. Indicator is an 
L&N Type HS Galvanometer whose high sensitivity 
makes an amplifier unnecessary; readings are free from 
pick-up. 

2. Easy and simple to use. Operation requires only a 


1 


few simple, natural motions and a minimum of eye move- 


ment — important factors in reducing fatigue and error. 

The instrument is described in detail in an 8-page 
folder which we’ll be glad to send on request. Ask for 
Reprint F-90(1). Leeds & Northrup Company, 4942 
Stenton Ave., Philadelphia 44, Pa. 
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RUST CONTINUOUS-FIRED SOAKING PITS 





Two-way top fired « Completely automatic « Recuperative type a All fuels 


THESE ULTRA MODERN SOAKING PITS provide 
increased efficiency, increased economy and 
greater charging capacity per sq. ft. of area. 
By diagonal two-way firing the heat is distrib- 
uted uniformly throughout the pit and on cut 
backs both ends of the pit remain in balance 
thus ingots soak out evenly. Absence of im- 
pingement increases life of refractory walls and 
covers. Design permits construction in batteries 
of two or more holes. 
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THE We ist PACKAGE CONTRACT” 





ONE RUST CONTRACT covers everything . . 
from blueprint to test-run. Rust assumes 
responsibility for design, manufacture and 
erection of all essential material . . . including 
excavations, foundations, wiring and piping. 
Your purchasing and engineering depart- 
ments are freed of subcontractor headaches 
when you order from Rust. 





























( RUST FURNACE CO. 
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OFFER MAXIMUM PROTECTION! 
eo 


FOR CORROSIVE ATMOSPHERES 


The Totally-Enclosed Fan Cooled 
A-c. Motor for Applications where 
Chemical Atmospheres Prevail 


and 


FOR ATMOSPHERES CONTAINING 
HAZARDOUS GAS OR 
INFLAMMABLE LIQUIDS 


Underwriters’ Class 1,Group D 
Explosion-Proof A-C. Motor 


adn 
sgl lii 


EXPLOSION-PROOF and 
CORROSION-RESISTING 


Here is the result of Reliance engineering 
applied to the problem of protecting motors that 
operate in either corrosive or explosive atmos- 
pheres. Frame and fan covers, fan, conduit box 
and end brackets are all made of selected corrosion- 
resisting materials. In addition, many extra steps 
are taken to achieve maximum protection, such as 
coating screws, counterboring screw holes and 
fitting-up with special compounds. 


Reliance Precision-Built Motors offer you the right 
motor for any application. For further information 
about this explosion-proof, corrosion-resisting mo- 
tor, write for Bulletin C-130. 


Sales Representatives @& in Principal Cities 
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5 Stand — 4 High Tandem Cold Mill 


Sheet and tinplate for cans, automobile 
bodies, household appliances and other 


ea - 7 
metal products are rolled on United mills 7 6 
f this type at d to a-mile-a-minute. : 
of this type at speeds up to a-mile-a-minute war A} 


fj 
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UNITED ENGINEERING 
if AND FOUNDRY COMPANY 


Pittsburgh, Pennsylvania 


Plants at Pittsburgh—Vandergrift—New Castle—Y oungstown—Canton 
Subsidiary: Adamson United Company, Akron, Ohio 
Affiliates: 

Davy and United Engineering Company, Ltd., Sheffield, England 
Dominion Engineering Works, Ltd., Montreal, P. Q. Canada 
S. E. C. L. M., Paris, France 


Designers and Makers of Rolls and Rolling Mill & 





DETROIT PUSLIC LIBRARY 
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A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST . 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY 





WOODBERRY, BALTIMORE, MD.” 





Continuous Strip Pickle Line 


WEAN EQUIPMENT CORPORATION 
Cleveland, Ohio 


WEAN MANUFACTURING CO. 
Warren, Ohio 


THE McKAY MACHINE COMPANY 
Youngstown, Ohio 


FLINN & DREFFEIN 
ENGINEERING COMPANY 
Chicago, Illinois 


THE HALLDEN MACHINE COMPANY 
Thomaston, Connecticut 


THE DREVER COMPANY 
Philadelphia, Pennsylvania 


THE WEAN ENGINEERING CO. 
OF CANADA, LTD. 
Hamilton, Ontario 


REPRESENTATIVES 
England— 
JOHN MILES &G PARTNER 
(London, Ltd.) 
London, England 


France— 
DOCUMENTATION G&G LICENSES 


Paris, France 


SPECIALISTS IN 
SHEET, TIN & STRIP 
MILL EQUIPMENT 


Continuous Coating Line 



































SPECIAL COLD ROLL FORMING EQUIPMENT 


Designed and built in a complete range of 
sizes to meet customer's requirements. 


AN ENTIRELY NEW UNCOILER 


Designed for rolling mill service 
with many important new features. 


—— 


AUTOMATIC CUT TO LENGTH UNIT 
Composed of roller leveler and rotary shear— 
for coiled strip 6” to 36” wide. A sure bet to 
reduce floor space and handling costs. 


BUDD - McKAY PROCESSORS 
Recoginzed as being indispensable for process- 
ing sheet metal before die drawing—resulting 
in strain prevention and minimizing rejects due 
to breakage. 















8-inch Single Strand 
Wire Flattening Mill 
With Wire Straighteners 


EQUIPMENT 





The WEAN EQUIPMENT CORPORATION is 
recognized as a specialist in high-efficiency strip 





and wire mill equipment. 





COLD ROLLING MACHINERY 
For 36” Wide Material and Narrower 









MILLS — REELS — _ SLITTERS — _  LEVELERS 
COILERS ~— EDGERS — SCALE BREAKERS 
SHEARS —_ SCRAP BALLERS 
CONTINUOUS PICKLING 



































WIRE MILL EQUIPMENT 


PATENTING, GALVANIZING AND TINNING TAKE-UP 
FRAMES — WIRE FLATTENING MILLS — SPOOLERS 
NAIL GALVANIZING AND BLUEING MACHINES 
BARBED WIRE AND FIELD FENCE MACHINES 


WEAN 


EQUIPMENT CORPORATION 


CLEVELAND ° OHIO 
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>PERATIONAL 


XPERIENCE. 


he design-engineer of rolling mill equip- 
ent should know rolling practices and 
problems from A to Z. It's the operational ex- 


and profits. 


LEWIS 


Beds—Cooling 

Blanks—-Gear « Pinion 

Boxes—Coupling 
astings—Rolling Mill 
Furnace 


oilers—Ferrous and 

Non-ferrous Strip 

ear Drives 

ears and Pinions 

Bevel « Double Helical 

* Single Helical « Speed 

Reduction * Spur 

ousing Pinion—Roll- 

ing Mill 

Lathes—Roll Turning 

@Levelers—Roller for Plate 
and Sheet 
achinery—Special » 
Flaking Mill « Rolling 
Mill 
achines—Pickling 

Manipulators—Rolling 
Mill 

Mills—Aluminum Foil « 
Bar « Billet and Bloom- 
ing ¢ Brass and Copper 
* Cold Rolling * Con- 
tinuous * Edging « Four- 
High « Single Stand « 


perience Lewis engineers possess that deter- 
ines the design of Lewis Rolling Mills and 
related machinery. . 
Productivity and Economy of maintenance. 


. Results—Simplicity, 


e welcome the opportunity to discuss ways 
and means of increasing your capacity 


MAKES 


Reversing and Tandem 
¢ Merchant « Plate Roll- 
ing * Precision « Sheet 
and Strip « Slabbing « 
Three-High « Tin Plate 
¢ Universal « Wire «Zinc 
Strip * Roughing and 
Finishing 

Reels— Tension 

Roll Ragging Attach- 
ments 


Roll Polishers 


Rolls— Alloy Irons Chilled 
Iron « Sand and Chilled 
Iron « Steel 


Saws—Hot and Cold 
Screwdowns— Motor Op- 
erated « Hand Operated 
Shears—Alligator + Bar 
¢ Billet « Bloom « Con- 
tinuous Automatic « 
Sheet Mill « Gate or 
Guillotine « Lever « 
Plate « Power Driven « 
Scrap « Vertical 
Straighteners—Angle 
¢ Bar « Railsand Shapes 
Tables—-Blooming Mill « 
Rolling Mill Feed «+ 
Transfer for Mills 


LEWIS FOUNDRY & MACHINE 


Division of Blaw-Knox Co. 
Pittsburgh, Pa. 


Designers and Builders of Rolls and Rolling Mill Equipment 













































ROLLING MILL 
EQUIPMENT 








ACTS O WeTV co =): 

Mill Type Shears to solve your 
heavy punching, shearing and blank- 
ing problems. 


@TooLING SPACE ON 3 SIDES 
simplifies setting up for each job, 
saves time. 


@LONGER POWER STROKES, up 
to 8 inches. 


@BIG CAPACITY! Twelve sizes, 
starting with 250 tons, ranging up 
to 1200 tons. 


“Buffalo” No. 54 Mill Type @RUGGED CONSTRUCTION t 


Sh stand this extra heavy-duty service. 
ear Electrically welded steel plate 


frames. 


MACHINE 
ifele) 5. 
7s. 





PUTTING MORE PROFIT INTO YOUR OPERATION | 
. | | \ ) >) ee 2 DRILLING PUNCHING 


COMPANY SHEARING CUTTING 


173 Mortimer Street. | BUFFALO, N. Y. BENDING 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
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SQUARE D 
MILL-TYPE 
MASTER 

SWITCHES 








cam-type master switch 


WITH in dust-tight enclosure 











THE OPERATOR— 


your Return spring pressure adjustable 
ank- to individual preference. Twice 
normal spacing isolates OFF 


' Here’s a mill duty controller 
point—mokes it easy to locate. 
Offset handles permit group 


to go with them 
DES | 


job, mounting. ) | Specify both Square D master 
switches and mill duty controls 
on your next tough applica- 
tion. They are available for 
D. C. mill auxiliary and crane 
applications of all types. 


Call your Square D Field En- 


gineer or write for Bulletins 





THE SAFETY ENGINEER— 


OFF position latch (removable 
3, up when unnecessary). Spring re- 
turn to OFF position (convert- 
ible from manual return device). 





sizes, 





THE ELECTRICIAN— 


ree 





u 
7 Available with 1 to 6 points, re- 9003 (master switches) and 
versing or non-reversing—I to 7950 (mill control). Address 
—s 12 circuits. Terminals, contacts Square D Company, 4041 N. 
ii : and moving parts completely ac- Richards St., Milwaukee 12, 
late cessible. Generous wiring space. Wisconsin. 














2QUARE J] COMPANY 


DETROIT . MILWAUKEE . LOS ANGELES 








SQUARE D COMPANY CANADA LTD., TORONTO + SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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TAB-WELD Resistors eliminate burning 


where burning would cause high maintenance 



























Standard TA B-WELD Section (with support 
rods and spacers removed) showing how 

welding maintains intimate contact (without 
clamping-nuts) at grid-eyes and at tap- plates. 





ANY users of electric motor control are 

switching to EC&M TAB-WELD Plate 
Resistors because welding stabilizes the resist- 
ance value of each section and reduces main- 
tenance. Numerous taps, convenient for affixing 
external leads at the desired point, simplify 
the replacement program. 





Mill sections have grids connected in series. 

Internally, each section has al/ grids of the same 

size. Uniform mounting-hole dimensions permit 

: stacking sections easily. Use TAB-WELD Sec- 

Bulletin 942 TAB-WELD tions from the storeroom shelf ‘“‘as is’’—no tap 
shifting or other shop alteration when a field 
replacement is needed. . 








Plate Resistors for D-C. Crane 
and Mill Auxiliary Control. 








THE ELECTRIC tliat a Ce OO 


2698 EAST 79TH STREET CLEVELAND 4, OHIO 
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HAVE SAME AXIS 


= ee EN 


> FLOATING 
SLEEVE 


Metal-to-Metal Seal says “STOP” 
to Moisture, Dust and Grit! 


SPHERICAL BEARING BASE 
AND HUB SPLINE FACES 


That’s why FAST’S COUPLINGS Give Continuous Service! 


AST’S self-aligning Couplings are completely free 

of perishable parts. They’re all-steel throughout. 
At the vital spot shown above, this important feature 
is achieved through an exc/usive “‘rocking bearing.”’ 
This bearing is exclusive in providing a positive meta/l- 
to-metal seal that guards the load-carrying oil against 
troublesome moisture, dust and grit. The bearing is 
also exclusive in its correctly engineered position which 
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Compensate For All Misalignment 
The floating sleeve takes a neutral position. All forms of misalign- 
ment are compensated for between the lubricated faces of the 
splines, equally divided between driving and driven members. The 
entire assembly revolves as one unit. 








Simple As A-B-C 
Fast’s self-aligning Couplings are amazingly simple for the impor- 
tant job they handle. A splined hub on each shaft end. A sleeve 
with internal splines to mesh. Oil in the sleeve, kept between the 
splines by centrifugal force, carries the load between the splines. 
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allows freedom of movement to compensate for mis- 
alignment because its spherical base has the same axis 
as the hub spline faces. No perishable packing rings 
are used. There’s nothing to wear, nothing to fail. 
Result: uninterrupted power transmission for all your 
installations! 


We have a complete line of couplings for immediate 
delivery. No matter which type of Fast’s Couplings you 
buy, you get the benefits of years of top engineering 
experience, Koppers’ high standard of workmanship 
and unexcelled coupling service which assures you of 
spare parts no matter how old your couplings may be. 
That means longer machine life, lower upkeep costs, 
minimum shutdown losses! Koppers Co., Inc., Fast’s 
Coupling Dept., 211 Scott St., Baltimore 3, Md. 


xoppers, selt-aligning 


~~ COUPLINGS 


_oret on one ale 


SEND FOR FREE CATALOG giving detailed descriptions, 
engineering drawings, dimension and capacity tables 
and typical installation photographs for the many 
types of Fast’s Couplings. Fill out this coupon and 
mail it to: Koppers Co., Inc., Fast’s Coupling 
Dept., 211 Scott St., Baltimore 3, Md. 
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Wagner 
STEEL-FRAME 


Mofors 













Since 1930, when Wagner started manufacturing 
steel-frame drip-proof motors, they have been 
proved—by years of hard usage in industry after 
industry. 

Today this time-tested design is available in poly- 
phase motors through 326 frame size. The motor 
frames are formed of heavy rolled steel, shaped to 
accurately center the stator core and to provide 
passages for adequate ventilation. An auxiliary 
fan draws in air through the openings in the front 
endplate, forces it through these passages and out 
through the endplate openings on the drive end. 


Wiryetl 


by years of service! 


trouble-free! 


Heat is effectively carried off from all parts of the 
motor. 

These motors are available with either sleeve or 
ball bearings. They are completely drip-proof 
when mounted in the normal horizontal position, 
and by rotating the endplates are still drip-proof in 
the sidewall or ceiling horizontal positions. 
Bulletins give full information on the complete 
line of Wagner Motors. Twenty-nine branches, 
located in principal cities, are ready to assist you 
whenever you have a motor problem. In addition, 
almost 500 authorized motor repair shops provide 
speedy, nationwide service facilities. 


Wagner Electric Gorporation 


6483 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 





BRIDGE BRAKES - POWER AND DISTRIBUTION TRANSFORMERS - MOTORS ~*~ UNIT SUBSTATIONS 


ELECTRICAL EQUIPMENT AND AUTOMOTIVE BRAKE PRODUCTS 


dependable... 
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Wellman will build it | 
Coke Guides Wellman 


Coke Pushers 


Coke Quenching Cars Coke Pushers 


Door Extractors 


Door Machines 


Coal Charing Lenies for the Modern Coke Plant 


Revolving Car Dumpers 





Coal Handling Bridges =a 











a ee ee 








Wellman Combined 
Coke Pusher, Coal 
Leveler and Door Ex- 
tractor in operation 
at Bethlehem Steel's 
Lackawanna Plant. 


@ Many of the world’s most modern byproduct coke oven plants are 
Wellman equipped. The Wellman Engineering Company’s more than 
half-century experience in building heavy machinery guarantees 
sound design and expert construction. Wellman equipment provides 


peak economy, maximum safety and trouble-free performance under 





a wide variety of operating conditions. For conservative, reliable 


recommendations on your heavy equipment, phone or write: 


THE WELLMAN ENGINEERING COMPANY 


7031 CENTRAL AVENUE e¢« CLEVELAND 4, OHIO 
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Torrington Bearings 


Put on the Pressure 
in Record-breaking Steel Mill 


To roll strip fast is to roll it fine—in quality and uniformity. So, to 
make better strip, Mesta Machine Company designed and built the 
new Jones & Laughlin tandem strip mill for record speed — 6,250 
fpm. And it’s equipped for top performance with Torrington 
Bearings on work rolls, screw downs and take-up reel. 


The mill screwdowns bear down on back-up roils through Tor- 
rington heavy-duty Thrust Bearings, Type LR. The smooth opera- 
tion and low starting torque of these bearings helps make the 
screwdowns the fastest in response action and the speediest ever 
installed on a tandem mill. 


The pressure that reduces strip from 1/11” to 1/100” at more than 
a mile a minute imposes extreme loads on Work Roll Bearings. The 
design and high capacity of the Torrington four row Tapered 
Roller Bearings enable them to give exceptional service at this high 
speed despite tremendous radial and thrust loads. 





TWO PAIRED SINGLE -ROW 
TAPERED ROLLER BEARINGS 


DOUBLE -ROW TAPERED [ STRAIGHT ROLLER BEARING 


1 ROLLER BEARING 


= 


[ceo STRIP 
REEL 

















The take-up reel is of the mill- 
tested design shown here in 
cross-section, equipped with 
lorrington single and double- 
row Tapered Roller Bearings. 
Supporting the reel at one end 
only, the bearings are designed 
for maximum radial and thrust 
capacity to maintain high ten- 
sion on the strip. 


The exceptional service delivered by Torrington Bearings is based on our 


years of experience in designing, building and applying all major types 


of anti-friction bearings. For engineering assistance from design to main- 


tenance, contact our nearest office. THE TorRRINGTON Company. South 
Bend 21, Ind., or Torrington, Conn, District offices and distributors in 


principal cities. 


( TAPERED B 
TORRINGTON jo.:; BEARINGS 


Spherical Roller + Tapered Roller + Straight Roller 


30 


j 


Needle Ball + Needle Rollers 
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May we prove how VAUGHN MACHINERY 
can benefit your individual production—by 
cutting costs to increase profit? Our wide 
experience in all phases of cold drawing 
assures a completely practical approach to 
your problem. Write! 


Guick onthe Draw/* 
VAUGHN MACHINERY 


PROFITABLY USED BY LEADING 


THE VAUGHN MACHINERY COMPANY, CUYAHOGA FALLS, OHIO, U. S. A. tc sdneimniincabnaiincs hi 


COMPLETE COLD DRAWING EQUIPMENT . . . Continuous or Single Hole .. . for the Largest Bars and 
Tubes > «for the Smatot Wire... Ferrous, Non-Ferrous Materials or thelr Alloys. 


i ee 
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ARNE LINDE TA 


BREAKS ITS OWN SLABBING MILL PRODUCTION 
RECORD FOR THE FOURTH TIME! 


Since the world’s first roller-bearing slabbing mill 
went into service at Homestead Works of Carnegie-Illinois Steel 
Corporation nearly four years ago, it has broken one production 


record after another, 


Its latest achievement is the rolling of 169,338 net slab tons 
during the month of October 1948. That tops by 857 tons the 
record established exactly one year previously — October 1947 
(168,481 tons). 


The phenomenal performance of this mill have never even been 
approached by that of any other slabbing mill. For record-break- 
ing performance in any type of new or existing rolling equip- 
ment, install Timken Balanced Proportion Roll Neck Bearings. 
The Timken Roller Bearing Company, Canton 6, Ohio. Cable 
address “TIMROSCO”, 


! 


j VI 
NOT JUST ABALL©) NOT JUST A ROLLERT— THE TIMKEN TAPERED ROLLERO—> BEARING TAKES RADIAL@) AND THRUST—-(])— LOADS OR ANY COMBINATION- E ~ 


} 
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.L.’S WE ALL-BAKELITE BUSHINGS 





BES7 BY (EST / 


Results of Independent 
Laboratory Tests* 


I id eae an ©. Z. PROVED 36% STRONGER 


y/ than other bakelite bushings tested. 
IAPACT 2 cccccccccces ©. Z. PROVED 44 % STRONGER 


than other bakelite bushings tested. 


TENSILE STRENGTH ....0O.Z. PROVED 112% STRONGER 
than other bakelite bushings tested. 


FLAT COMPRESSION .... O. Z. PROVED 32 % STRONGER 
than other bakelite bushings tested. 


RE Bee te 


Now O. Z. offers you the strongest all-Bakelite insulating bushings made — 
56% stronger overall than other Bakelite bushings tested in independent labo- 
ratory tests (results above) —they bounce like a ball if dropped, won't break 
even on concrete. And for fast, easy installation and permanent protection, 
O. Z.’s provide these plus features: 


® Smooth, rounded edges completely protect wire insulation during pulling and 
when in service. 


® Clean, deep threads let you spin-on the bushing with a twist of the wrist. 
®@ Ribbed outer surface provides a grip for slippery hands and permits tapping 
with screw driver. 
O. Z. Bakelite bushings cost no more than other Bakelite bushings, are fully 
approved by Underwriters’ Laboratories and are available in sizes from 1/, inch 
to 6 inches. Samples sent on request. 


*Name and photostatic copy of report will be furnished if you wish, 







































































NET TRADE PRICES CONDUIT FITTINGS + CABLE TERMINATORS 
eT te on Pg ins ie I tess Corton Carton Qty. Std. Pho CAST IRON BOXES + GROUNDING DEVICES 
| Size | Pkg. | Qty. | Per 100 a 1 a ar 1 SOLDERLESS CONNECTORS + POWER CONNECTORS 
A-50 ¥%," | 400 | 100 1% $ 460 | $360 | $ 2.90 
A-75 y%," | 400 | 100 2 5.75 4.50 3.60 
A-100 ~ 200 | 50 | 3 9.20 720 | 575 oz Buy 0.2. and y ou'll see 
a125 | 1%" | 100 | 25 | 4% 26.50 ; 20.30 K 16.25 why Engineer 5 Say, 
A-150 | 1%” | 100 25 | 6% 30.00 | 2340 | 1875 They're OK if they're 0.2." 
A-200 | 2” | # | 20 | 9 " 36.00 | 28.10 m 22.50 | @ 4820 
A-250 | 2%” 20 | 20 | 14 58.50 _ 36.50 
nls | wl wie | ae] | am ELECTRICAL 
A-350 | 3%” 10 | 10 | 22 80.00 - | __ 50.00 MANUFACTURING 
A-400 | 4” 10 10 | 25 | 900 | - 60.00 | COMPANY, INC 
A-500 | 5” 5 5 | 34 210.00 _ 130.00 U ° 
4-600 | 6" 2 2 45 400.00 - 250.00 | 262 BOND STREET - BROOKLYN 2,N. Y 
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“BIRDSBORO 
SPECIAL’ 


es or 





+ 





oe weee 
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: . ‘ , For GENERAL PURPOSE 
Designed particularly for 2-high and 3-high blooming §: 
and billet mills, ‘“Birdsboro Special” rolls are made with ROLLING of: 
the correct analyses and physical properties to meet your - 
+ fi . . . Iron Stainless Iron 
specific roll problem. Cast in our own foundries of the 
toughest and strongest alloy steels, they assure greater ton- Mild Steel Stainless Steel 
nage volume through long roll life and high speed 
operation. Alloy Steel Tool Steels 
If there is a metal reduction problem in the manufacture Seemenadive Aircraft Quality 
of your products, consult Birdsboro engineers for help in Steel Steels 
cutting, operating and maintenance costs as well as stepping 
up your production. Ss - 








Binpsporo, Pa. & PrrrssurGu, Pa. 


ae ae Birdsboro Steel Foundry & Machine Co. + Birdsboro, Pa. 


’ 






Representatives 


442 So. MICHIGAN Ave., 
Curcaco 4, Ittinors 


Designers and Builders of: 


Rolls @ Crushing Machinery @ Steel Mill Equipment @ Hydraulic Presses @ Steel Castings @ Special Machinery 
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GOGGLE VALV 
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GAS MAINS ‘A 


GAS WASHERS 


COKE PLANTS 
BOILER PLANTS 


@ SAFE .. . because the powerful 
clamping device assures gas-tight 
seal when the Bailey Mechanical 
Goggle Valve is closed. 


” 


@ SURE... because the same device 
promptly and positively frees the 
plate when valve is to be opened. 


@ DEPENDABLE .. . because the 
clamping device always works, re- 
gardless of time between operations. 


@ ECONOMICAL .. . because the 
Bailey Valve is correct in design 
and built for long, trouble-free 
service. 








WILLIAM M. 


Ps 
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WHEN THE ANSWER TO 
THESE PROBLEMS WILL ADD PROFIT 


TO YOUR OPERATIONS —_- 






REDUCE FUEL CONSUMPTION 
STOP BURNING STEEL 

STOP WASHING INGOTS 
INCREASE REFRACTORY LIFE 
REDUCE REJECTIONS 

REDUCE SCARFING AND CHIPPING 
INCREASE YIELDS 

ELIMINATE RECUPERATORS & GENERATORS 
INCREASE DIE LIFE 


STEEL PROCESSING CO. 


Fort Pitt Bridge Works Subsidiary 
PITTSBURGH, PA. 
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STANDARD PARTS 
POWER TRANSFORMERS 


Available in the following sizes: 


Three Phase: Up to 10,000 Kva, 34 Kv 
Single Phase: Up to 5,000 Kva, 34 Kv 


This new line of Pennsylvania Power Transformers 
was designed to include the desirable features of 
custom-built transformers, at quantity production 
prices. Streamlined and standardized methods of 
manufacture, coupled with the use of standard 
designs and standard parts, shorten engineering and 
production time. This reduces the price of the trans- 
former and shortens the delivery time. 


Auxiliary tanks, in most cases, do not 
add to the projected floor area. 





The Sealed Tank and Inert Gas Pressure pl can 
be changed, in the field, to Inert Gas-Oil Seal, with- 
out difficulty and without changing any parts. Inert Gas 
Pressure System can also be changed to Sealed Tank. 


Transformers can 


be provided “in / q 
l Throats, and with 
Standard Parts Transformers can be supplied with any Compartments for 
. 2 method of oil preservation. switchgear, etc. 
Auxiliary tanks, welded to each end of the trans- 
former and connected to each other and to the main tank, form the 
following oil preservation systems: 


e 9 











Inert Gas-Oil Seal Sealed Tank Inert Gas Pressure System 





Oil expansion tank can 
be provided instead of 
auxiliary tanks. 

















Top of 4000 Kva Standard Parts Standard Parts Power Transformer. 3750 Kva, 3 Phase, 
Base for Standard Parts Trans- Transformer. Note how auxiliary 60 Cycles, OA, 55°C. Voltage: 12,000 Delta- 
former. Base is designed to tanks fit into ends of the trans- 2,400 Delta/4,160 Y. 
simplify jacking, pulling, roll- former and do not add 
ing, and painting. to the length of the 


transformer. 


For further information, write 
for Sooklet Ms. 1492 





TRANSFORMER COMPANY 
PITTSBURGH 2, PENNSYLVANIA 
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Incinerator Arch and Floor, quickly installed 
with Castables. No cutting, fitting, or ram- 
ming. Upkeep costs are low. 





Heat-treating Furnace built with Castable Re- 
fractories. Cuts heat loss ... prevents infil- 


tration of outside air. Givesdurable service life. 
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Combustion chamber of Gas-fired Heating Fur- 
nace. Each section of Arch is cast in one piece 
with Refractory Concrete. No mortar joints. 
Side walls and floor cast solid. 








For REFRACTORY CONCRETE = 


Practically any shape 
you want... 


* FURNACE WALLS, 








* ARCHES, HEARTHS, 
x DOOR LININGS, 


with a Castable 


Refractory 


Quickly adaptable io any size, shape or thickness—-Castable Re- 
fractories are invaluable first-aid for emergency repairs. Rapid hard- 
ening Castables are ready for service in 24 hours or less. 

They’re easy to use, too. Add water to the packaged mixture, cast 
it in a simple form or mold. Large jointless sections are as easy to 
cast as small special shapes. No cutting or fitting. 

For walls, arches, hearths, you get a one-piece refractory that re- 
duces heat loss, prevents infiltration of outside air. No shrinkage to 
bother about. High spalling resistance. Low upkeep. 

You’re sure of fast, adaptable construction and long, durable service 
when you specify a Castable Refractory made with LUMNITE 
cement. You get a balanced, tailor-made refractory that results from 
the blending of selected materials. You get suitable refractory aggre- 
gates with cold-setting, high strength binder, LUMNITE. 

Castables to meet different temperature and insulation require- 
ments are made by manufacturers of refractories and sold by their 
distributors. For further information, write to LUMNITE DIVISION, 
Universal Atlas Cement Co. (United States Steel Corporation Sub- 
sidiary), Chrysler Building, New York 17, N. Y. 


* SPECIAL SHAPES —.-» 
“Ns 


Specify CASTABLE REFRACTORIES 
made with LUMNITE 


1S-L-3 





























“THE THEATRE GUILD ON THE AIR’’—Sponsored by U.S. Steel Subsidiaries—Sunday Evenings—ABC Network 
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ABOVE: Automatic 
Billet Charger 


RIGHT: Automatic 
Billet Discharger 


Every Salem office has 
the facts. Address near- 
est city listed below. 


DESIGNED AND BUILT BY 


SALEM 


in a special application of 
Salem-proved mechanization. Giant “‘hands’’ and precision 
control are here combined to charge and withdraw heavy 
billets smoothly, surely, swiftly 
rate of five per minute. 


These full color photographs, made at 
the Beaver Falls, Pa. plant of the 
Babcock and Wilcox Tube Company, 
clearly illustrate the automatic charg- 
ing and discharging of heavy steel 
billets. The mechanisms pictured feed the most up-to-date, 
precision-controlled automatic heating furnace with unerring 
accuracy. Working at a rapid rate, the finely adjusted 
manipulators have put production on a flow-line basis. 


Salem Engineering Company 


HEADQUARTERS FOR HEAT TREATING DESIGN 





- 
4g a ] em r Oo h 10 Southwest Office, Fort Worth, Texas 


SALEM ENGINEERING (CANADA) LTD... TORONTO, ONT 
SALEM ENGINEERING COMPANY, LTD.,SHEFFIELD, ENGLAND 








This Just Goes to Show... 
with cable, it isn’t the cost 


—it’s the upkeep! 


TINNED COPPER CONDUCTOR 


FELTED ASBESTOS 


VARNISHED CAMBRIC 


FELTED ASBESTOS 


COLOR CODED COTTON BRAIDS 


CABLE TAPE 


ASBESTOS BRAID 














An Eastern Electric Utility used single con- 
ductor ROCKBESTOS AVC Wires and Cables 
for years. 

But for “economy” they had been using or- 
dinary low temperature control cable in their 
generating stations on vital control circuits to 
main steam boilers — burner tilt mechanisms 
and main power valves. 

These circuits are close to steam lines 
where it’s hot! Ordinary control cables didn’t 
stand up. 
that ROCKBESTOS AVC... 
Asbestos-Varnished-Cambric 


nent Insulation pays for itself in longer life, less 


Convinced 


Perma- 





maintenance and fewer outages, the Company 
has now replaced the ordinary control cable in 
this hot spot with ROCKBESTOS Table MD 
AVC Control Cable. 

It will pay YOU to know the ROCKBESTOS 
story! Write. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK 
PITTSBURGH 


CLEVELAND 
ST. LOUIS 


DETROIT 
LOS ANGELES 


CHICAGO 
OAKLAND, CAL 


WIRES and CABLES by 


ROCKBESTOS 


-...dare to be better 
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More thon thirty yeo" a 
trouble free service, Post Glover introd 
These original ponbreakable resistoO et instant favor, 
ated © ntinvo ly nder such dverse © nditions he dus! moisture On 
vibration of , mining service 
From the expe" accumulating through years of intimate association 
with actual he y-du operating conditions, e present p-G Type T2 Steel 
Grid Resistor develope 
The all steel construction. mica insulation, provision 
for exp? sion aS well as resistance to moisture an 
—_> —= => corrosion of Type 12 continue more than ever to be 
favorably accepted: 
oF These p-G Resistors set new standards of performance 
in the heavy-duty service particularly required for pre 
metals, minerals and for fransportation 
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MORE from your furnace! 
(GE /) MORE from your fuel! 

















Yi FORM T re— With this 
Wilt, tor bulletin giving full Bloom burner, the desired temperature 


details of the Bloom Tempered 


can be readily maintained uniformly 
Flame Burner. 


throughout the furnace chamber. 


FASTER Heating —Accomplished be- 


cause cold spots are eliminated. Thus 


the time of annealing cycles is reduced. 


ENGINEERING CO., INC. 


857 W. North Avenue Pittsburgh 12, Pa. 
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for greater production 


N-B-M Copper Castings are the result of improved 
alloying and close foundry control perfected in our 
metallurgical and engineering research laboratories. 
These castings provide greater heat resistance for your 
most troublesome burn-out points, greater 
production between stack shutdowns. Al- 
ways specify N-B-M Copper Castings—they 


give you longer, more economical service. 








PLANTS IN: ST. LOUIS, MO. * MEADVILLE, PA. « NILES, 
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the right answer 
between stack shutdowns 


A COMPLETE LINE OF N-B-M CASTINGS 


@ Cinder Notch Coolers 
®@ Mantle Plates 


@ Tuyere Coolers 
@ Valves 

@ Monkeys 

@ Stack Plates 


@ Valve Plugs 
@ Valve Seats 


@ Tuyeres @ Phosphorized Copper 


NATIONAL BEARING DIVISION 


4930 Manchester Avenue « St. Louis 10, Mo. 


OHIO e« PORTSMOUTH, VA. « ST. PAUL, MINN. « CHICAGO, ILL. 
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PARALLOY 


REGISTERED TRADEMARK 


COILER ROLLS 
TENSION ROLLS 
PINCH ROLLS 


NO SCRATCHING OR GALLING 


500-600-BRINNEL 
















PARALLOY STEEL MILL ROLLS 


More Tons Per Pass 


STEEL MILL EQUIPMENT 





Our Engineers Are At Your Service 








The Youngstown Foundry & Machine Co. 


YOUNGSTOWN, OHIO 


























Okonite’s basic formula 
for insulation 


forms basis for 


LONG CABLE LIFE 





ws high installation and replacement costs tend to 
underscore the long term value of long-lived cable. And 
today, as always, no cable can be longer-lived than its 
insulation. 

For 70 years, Okonite engineers have realized this. From 
the beginning they have adhered to the basic time-proved 
formula for Okonite rubber insulation. As a result, Okonite 
insulation remains the first choice of value-wise electrical 
engineers in the industrial, utility and transportation fields 
alike. 

From the selection of the ingredients for the basic formula, 
through the processing and application of the finished in- 
sulation, the Okonite laboratories maintain close control at 
every step. For example, only natural rubber from the sturdy 
wild trees of the upper Amazon is permitted in the Okonite 
insulation. This is but one of the reasons for the long service 
records compiled by Okonite cables. 

Note these typical examples of how Okonite insulation 
keeps its toughness and elasticity after long years in service: 








Installation Years In Tensile Elongation 
Conditions Service Strength 2" — 


Honolulu, T. H. 32 1450 10.7” 
Communication Cable 

New Haven, Conn. 30 1644 9.8” 
Substation Feeder Cable 


New York, N. Y. 24 1051 10.5” 
Railroad Jumper Cable 


If it’s long-lived cable you want, specify Okonite time-tested 
rubber insulation as the basic component. And when you 
order an Okonite insulated cable, remember every length 
has been uniformly vulcanized in a continuous metal mold. 

For further technical data, write for Research Publication 
1S-101. The Okonite Company, Passaic, New Jersey. 
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A. H. ARBOGAS|! 
Combustion Engineer 
Combustion Department 
Bethlehem Steel Co. 
Bethlehem, Pa. 


MORRIS J. BALDWIN 
Engineer 
Great Lakes Steel ¢ orp. 
Ecorse, Mich. 


\. E. BRENNAN 
Turn Foreman 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


WILFORD L. CARTER 
Mill and Finishing Planner 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 


KENNETH R. CASEY 
Practice Man, Roll Sho 
Kaiser Co., Inc . 

Iron & Steel Division 
Fontana, Calif, 


GEORGE C, CHARTENER 
Night Roll Shop Foreman 
lennessee Coal, [ron & Railroad Co. 
Fairfield Works 


Birmingham, Ala. 


ERIC WINEARIS COLBECK 
Vetallurgical & Research Director 
East Hecla Works 
Hadfields, Ltd. 


Sheffield, England 


ARTHUR B. COOPER 
tssistant General Superintendent 
Jessop Steel Co. 
Washington, Pa. 


Kk. D. DENTREMONT 
issistant Wiring Foreman 
Atlas Steels, Lid. 
Welland, Ontario, Canada 


COLIN DRABBLE 
Resident Engineer 
South African Iron & Steel Industrial Corp. 
l'ransvaal, South Africa 


Cc. FP. EKWALL 
General Foreman 
Maintenance Machine Shop 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 


CC. H. ESCHBORN 
issistant lo Superintendent of Maintenance 
in Charge of Parts 
Wick wire-Spencer Steel Division 
Colorado Fuel & Iron Corp. 
Buffalo, N. Y. 


JOHN D. EVANS 
issistant Paient Engineer 
Carnegie-Illinois Steel Corp. 
Pittsburgh, Pa. 


J. 5. FERGUSON 
Technical Director 
Argentine Steel Division 
Armco International Corp. 
Buenos Aires, Argentina 


JOHN E, FINNIS 
Superintendent, Hot Strip Mill 
Youngstown Sheet & Tube Co. 
Youngstown, Ohio 


KENNETH FREEMARK 
Instrument Technician 
Great Lakes Steel Corp. 
Ecorse, Mich. 


JOHN D. GEISER 
Chief Draftsman 
Interlake Iron Corp. 
Cleveland, Ohio 


JOHN P. D. GERRESE 
Control Engineer, Construction 
National Tube Co, 

Lorain, Ohio 


W. H. GILLELAND 
{ssistant Division Superintendent 
Slab & Plate Division 
Carnegie-Ilinois Steel Corp. 
Homestead District Works 
Munhall, Pa. 


New 


J. S. GRUMBLING 
issistant Chief Metallurgist 
Sharon Steel Corp. 
Sharon, Pa. 


EVAN H. GUYER 
General Electric Foreman 
Wick wire-Spencer Steel Division 
Colorado Fuel & Iron Corp. 
Buffalo, N. Y. 


HARLEY H. HART 
Turn Foreman 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


HOWARD MARSHALL HOLTZMANN 
Industrial Relations 
Colorado Fuel & Iron Corp. 
Buffalo, N. Y. 


JOHN A. HOUSER 
(ssistant Chief Fuel Engineer 
Great Lakes Steel Corp. 
Ecorse, Mi h. 


Cc. B. HULL 
Assistant Division Engineer, Construction 
American Steel & Wire Co. 
Cleveland, Ohio 


MALCOLM A. JONES 
Vechanical Engineer 
Bethlehem Steel Co. 
Lackawanna, N. Y. 


OTHMAR KAMMERHOFER 
Chief Engineer 
Oecsterreichische, Alpine-Montangesellschait 
Technische Direktion 
Leoben, Styria, Austria 


GEORGE A. KARR 
Mechanical Engineer 
Great Lakes Steel Corp. 
Detroit, Mich. 


J. M. KELLER 
Master Mechanu 
Steel Division 
Bethlehem Steel Co. 
Lackawanna, N. Y. 


GEORGE R. KELLETT 
Steel Mill Roller 
Crucible Steel Co. 


Harrison, N. J. 


WILLIAM J. McDONALD 
issistant Chief Estimating Engineer 
National Tube Company 
Lorain, Ohio 


RONALD O. McINTYRE 
Office 8 u pervisor 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 


ALEXANDER J. MacDONALD 
General Foreman, Mechanical De partment 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 


E. V. MARTIN 
Checker 
Great Lakes Steel Corp. 


Detroit, Mich. 


ROY MATHIESON 
Electrical Engineer 
John Lysaght’s Works, Ltd. 


Scunthorpe, Lincolnshire, England 


J. H. MAYER 
issistant Superintendent, Blooming Mills 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


A. T. MILLER 
Roller 
Atlas Steels, Ltd. 
Welland, Ontario, Canada. 


ROBERT M. MONTGOMERY 
{ssistant Master Mechanic 
Great Lakes Stee! Corp. 
Ecorse, Mi h. 


F. J. NUTTALL 
Superinte ndent, Maintenance Utilities 
Carnegie-Illinois Steel Corp. 
Duquesne, Pa. 


C. M. NYSTROM 
General Superintendent, Wood Works 
Carnegie-Lllinois Steel Corp. 


McKeesport , Pa. 


\. G. PIEMME 
Superintendent of Steam Efficiency and 
Combustion Department 
Jones & Laughlin Steel Corp. 
Aliquippa, Pa. 


JOHN F. PINKNEY 
Assistant Project Engineer 
National Tube Co. 
Lorain, Ohio 


H. E. RAAFLAUB 
Fuel Engineer 
Ford Motor Co. 
Dearborn, Mich. 


ED O. REESE 
{ssistant Superinten lent, Hot Stiri Vill 
Youngstown Sheet & Tube Co. 
Youngstown, Ohio 


FRANK J. RIES 
Turn Fore man 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


JULIUS J. SABO 
Technical Operations Trainee 
Mechanical Department 
Republic Steel Corp. 
Warren, Ohio 


JOSEPH SERENKA 
Master Mechanic, Cold Strip M 
Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


J. V. SHATTING 
Tractor Shop Foreman, S. & T. Mill 
Columbia Steel Co. 
Pittsburgh, Calif. 


DAVID L. SIMPSON 
Chief Metallurgical Engineer 
LaConsolidada, S. A. 
Mexico, D. F., Mexico 


MAURICE J. SMITH 


I ssistant Su perinte ndent 
Ford Motor Company 
Dearborn, Mich. 


JOHN STRAUSS 


Squad Leader in Engineering Department 


Bethlehem Steel Co. 
Lackawanna, N. Y. 


ALBERT E. TUCK 
Electrical Test Engineer 
Steel Co. of Canada, Ltd 
Hamilton, Ontario, Canada 


GEORGE VANDE STADT 
Electrical Designer 
Jones & Laughlin Steel Corp. 
Otis Works 
Cleveland, Ohio 


JEAN VILLERS 
Managing Director (Belgium Steel Firm 
Hauts-Fourneaux, Forges et Acieries 
de Thy-le-Chateau et Marcinelle 
Marcinelle, Belgium 


embers AISE 
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JAMES H. WALTER 
Chief Field Engineer 
Great Lakes Steel Corp. 
Ecorse, Mich. 


JOSEPH L. WALTON 
Assistant Superintendent, No. 1 Open Hlearth 


Bethlehem Steel Co. 
Lackawanna, N. Y. 


M. L. WEISLOGEL 
Plant Industrial Engineer 
Carnegie-Ilinois Steel Corp. 
Gary Steel Works 
Gary, Ind. 


FRED W. WELSH 
Project Engineer 
National Tube Company 
Pittsburgh, Pa. 


GRAHAM WICKIZER 
issistant Plant Engineer 
Wickwire-Spencer Steel Division 
Colorado Fuel & Iron Corp. 
Buffalo, N. Y. 


G. TERRY WILSON 
Open Hearth Superinter dent 
Wick wire-Spencer Steel Division 
Colorado Fuel & Iron ¢ orp. 
Buffalo, N. Y. 


stasociate 


W. WAYNE ALBRIGH1I 
Division Service Engineer 
Shell Oil Co., Inc. 
Chicago, Ill. 


KING D. CHRISTOPHER 
Sales Engineer 
Clark Controller Co. 
Cleveland, Ohio 


W. LL. COLLINS 
District Manager 
The Babcock & Wilcox Co 
Pittsburgh, Pa 


EDWARD V. CREAMER 
Mechanical Engir eer 
International Nickel Co., In 
Huntington, W. Va. 


KE. F. CROSS 
Plant Engineer 
The R. C. Mahon Co 
Detroit, Mich. 


RICHARD D. DARRAH 
Sales Supervisor 
Dravo Corp. 
Pittsburgh, Pa. 


HARRY W. ELLIS 
District Manager 
Sterling Electric Motors, Inc 
Detroit, Mich. 


JAMES A. GAUGLER 
Plant Manager 
H. A. Brassert & Co 
Chester Furnace Project 
Chester, Pa. 


RUSSELL J. GEITMAN 
Engineer, Steel Vill Dirision 
Link-Belt Co. 

Chicago, Il. 


JOSEPH F. GIBB 
President 
Gibb Construction Supply Co. 


Niagara Falls, N. ¥ 


JOHN L. HARR 
Electrical Draftsman 


United Engineering & Foundry Co. 


Pittsburgh, Pa. 





Cc. B. HATHAWAY 


Manage r 


LD. C. Motor Engineering Department 


Westinghouse Electric Corp. 
Buffalo, N. Y. 


WILLIAM HENDERSON 
Salesman 
Markal Co. 
Chicago, Ill. 


WILLIAM F. HORSCH 
Western Sales Manager 
Pittsburgh Metallurgical Co. 
Detroit, Mich. 


A. C. KEISER, JR 
Lubrication Engineer 
The Texas Co. 
Birmingham, Ala 


JOHN CC. H. LARSEN 
Sales Engineer 
Adalet Manufacturing Co 
Cleveland, Ohio 


C. A. LOVGREN 
Sales Engineer 
National Carbon Co... In 
Pittsburgh, Pa. 


WILLIAM CAMERON McCONNELL 


Sales Engineer 


Reliance Electric & Engineering Co. 


Pittsburgh, Pa. 


H. E. MANWILLER 
Sales Engineer 
Crocker-Wheeler Electric Mfg. Co 
Ampere, N. J. 


C. A. MARTIN 
Vice President, Engineering 
The Dingle-Clark Co. 
Cleveland, Ohio 


L. O. MILLARD 
{ssistant General Sales Manager 
Link-Belt Co. 
Chicago, Hl. 


JOHN M. MILLS 
Vice President & General Manager 


Pittsburgh Engineering & Machine Co. 


Pittsburgh, Pa. 


RUSSELL A. MOORI 
Salesman 
Madison Electric Co. 
Detroit, Mich 


THOMAS W. NEAL 


Electrical Draftsman 


United Engineering & Foundry Co 


Pittsburgh, Pa. 


WILLIAM ALFRED NEALI 
Sales Engineer 
Chas. Magee & Sons, Lid. 
Port Colborne, Ontario, Canada 


RICHARD NEUHAUS 
President 
Nukem Products Corp 
Buffalo, N. Y. 


THOMAS M. NOURSE 
Nales-Service Engineer 
Bailey Meter Co. (Buffalo Branch 
Cleveland, Ohio 


HARRY B. OSBORN, JR. 
Technical Director, Tocco Division 
The Ohio Crankshaft Co. 
Cleveland, Ohio 


W. W. PET! 
District Re presentative 
Brooks Oil Co. 
Hamilton, Ontario, Canada 


LOUIS E. RAI 
Local Manager 


Crocker-Wheeler Electric Manufacturing Co 


Buffalo, N. Y 


New Members AISE 


LAWRENCE E. RIDDLI 
Consultant 
Laclede Christy Co 
St. Louis, Mo. 


NORBERT C. RUBIN 
Vice President 
Yoder { o. 
Cleveland, Ohio 


GEORGE F, SCHWARTZ 
Design Engineer 
Morgan Engineering Co 
Alliance, Ohio 


EDWARD JOHN SEABOLD 
Nales Engineer 
The Drever Co 
Philadelphia, Pa 


ROBERT H. SHENK 


ice President & Administrative Engineer 
American Flexible Coupling Division, 


J. A. Zurn Manufacturing Co. 
Erie, Pa. 


GEORGE J. SKIMIN 
Sales Engineer 
National Carbon Co. 
Chicago, Ill. 


LAURENCE DOUGLAS SMITH 
Sales Representative 
Mackintosh Hemphill Co. 
Pittsburgh, Pa 


rr. N. SNYDER 
District Engineer 
Electro-Motive Division 
General Motors ¢ orp 
Detroit, Mich. 


EDWARD J. SOHN 
{ssistant Mechanical En yineer 


Bedford Foundry & Machine Co., Inc 


Bedford, Ind. 


JAMES A. STANDRING 
District Manager 
Crocker-Wheeler Electric Mfg. Co. 
Pittsburgh, Pa. 


KE. R. TURNER 


Sales Representative 


Trumbull Electric Manufactur:ng Co. 


Clev eland, Ohio 


MYRON W. TURNER 
Sales Engineer 
Electric Storage Battery Co 
Detroit, Mich, 


Kk. F. WALTER 
Salesman 
Westinghouse Electric Corp 
1k troit, Mich. 


Junior 


DONALD JAMES HARPER 
Engineer in Training (T.0.T.) 
Republic Steel Corp. 
Massillon, Ohio 


H. WILLIAM MORRIS 
Draftsman 
Great Lakes Steel Corp 
Ecorse, Detroit, “sich 


CHARLES H. ROUSE 
draftsman 
Great Lakes Steel Corp 
Ecorse, Detroit, Mich 


PAUL EF. SLINGLUFI 
Trainee (T.0.T. 
Republic Steel Corp 
Massillon, Ohio 





REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 
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TAYCO-40 SILICA CEMENT 


TAYCO-4O is the ideal low 
alumina silica cement for 
bonding super-duty silica 
brick and shapes. 


Ask for New Bulletin on TAYCO-40 


Write for a sample of TAYCO-40 
and your copy of new Bulletin No. 
507, containing interesting data 


and showing different applications 
of TAYCO-40, 


Exclusive Agents in Canada: 


Hamilton and Montreal 


‘ 
= 
Wi. 


MANUFACTURERS OF REFRACTORIES e CINCINNATI « OHIO « U.S.A. 


os the smooth workability of TAYCO-40, with the 
poor trowelling properties of ordinary silica cement as 
shown in above photographs. Ordinary silica cements 
“crawl” when trowelled, making it difficult to rub or slide 
the brick in place. Joints are sandy, tend to be thick. 
TAYCO-40, unlike ordinary silica cements, will retain 
water and remain plastic when applied to porous silica 
refractories, allowing ample time for laying and fitting. 
TAYCO-40 is easy to use. Thinner, tighter joints are ob- 
tained. Less cement is required. Losses in mixing and 
handling are reduced. 

TAYCO-40 has a softening point nearly equal to the 
best grades of silica brick. In furnace heat-up, there is no 
pinching of the brick as the ceramic bond is not formed 
in TAYCO-40 until after the bricks have passed through 
critical stages where abrupt volume changes occur. 

For an easier, better masonry job, bond your silica re- 
fractories with TAYCO-40. Can be dipped, poured or trow- 
elled. Used by leading steel mills and glass plants through- 
out the United States and Canada. 


1 


=~) CHAS. TAYLOR SONS: 


5 PAT OFF 
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@ The only brakes with one adjustment 
for lining wear. And that adjustment 
is on the top—not on the bottom— 
not on the sides—not on the ends— 
but on TOP, where you can see it 
and get at it easily. 


: @ The only brakes designed to fit the 
new 600 SERIES Type Mill Motors. 


3 Operated like a nut cracker—a basic 

principle in mechanics—resulting in 

b equal distribution of forces, and 
dependable operation. 


@ The simplest to adjust. 
@ Very easy to install. 


_--and here’s where ---- 


the only adjustment needed — and that's 
, for lining wear—is made. Right on top. 


Simply loosen locknuts A and B and turn 
the adjusting bar until the gauge nut 
sleeve is again flush with the gauge rivet. 
With this adjustment made, the brake is 
returned to its original setting, automati- 
cally providing correct shoe clearance, 
air gap and torque setting. 





Over twenty-five hundred CLARK Bulletin 106 D. C. Brakes 
were built during the war—hundreds more are in service on 
Mill installations such as Cranes, Charging Machines, Side 
Guards, Screwdowns, Transfer Cars, etc. and reports of 
outstanding performances are being received. 





The nearest CLARK representative will gladly consult with you on your Brake problems 


tHe CLARK CONTROLLER co. 


é 
RYTHING UNDER CONTROL 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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You may not find it in every school history 
but it's a fact that Cleveland has been building 
cranes since 1898 and it pioneered the all- 
welded crane in 1926. 

Cleveland continued building all-weldeds 
exclusively for more than a decade, before any 
other all-welded crane appeared on the market. 

If there is any merit to experience, Cleveland 
has 23 solid years of it in the construction of 
all-welded cranes. 


THE CLEVELAND CRANE & ENGINEERING CO. 


1131 BAST 283 nv St. WICKLIFFE .OH1O 


CURVELAND GRANES 


Mopern Att-Wetpveo Steet Mitt Cranes 








EGINNING with this issue, readers will find the 
latter part of the IRON AND STEEL ENGINEER 
has been departmentalized in order to make it more 
convenient. Under the headings ‘Dateline Diary,”’ 
“Industry News,” ‘Personnel News,’ ‘Equipment 
News,” and ‘“‘Publication Service,”’ we will bring you 
broader coverage of the information needed to keep 
up-to-date on the iron and steel industry. 


- 


government spokesman recently stated that farm 
j\ prices are dropping because of the actions of 
the 80th Congress. And all along we've been hearing 
that the “luckless 80th,’’ through its removal of price 
controls, was responsible for high prices. 


ae 


E have often commented upon the criticism of 

“big business.”” A recent survey of the 120 
biggest corporations in the country shows that in only 
four companies does-any individual own as much as 
10 per cent. The 120 companies are owned by 
6,126,713 stockholders, who outnumber the 4,464,000 
employees by almost 40 per cent. It is also estimated 
that 40 per cent of the stock in these companies is 
held by schools, hospitals, cemeteries, and insurance 
and investment companies, who in turn represent 
millions of other individuals. Hence, “‘big business’’ 
is merely a collection of little guys. 


A 


E have also often stated that bigness is essential 

in heavy industry if economy is to be attained. 
An excellent example of this is to be found in the wide 
strip mills now being installed and planned in France. 
The mill now under construction, representing a 
$27,000,000 investment, will be owned by Usinor, a 
combine of two French steel companies. The $50,- 
000,000 instaJlation now planned will be owned by 
Sollac, a combination of eight French companies. 


* 


HE reason a dollar won't do as much as it once 
did is because people won't do as much for a 
dollar as they once did. 


A 


ESTIFYING before a congressional subcommittee 
on profits, Enders M. Voorhees, chairman of U. S. 
Steel's finance committee, stated that a bessemer steel 
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plant, blooming mill and billet mills, estimated at 
$34,500,000 in November, 1945, is now estimated at 
$57,000,000, an increase of 65 per cent. The 
increase in the cost of cold reduced sheet capacity 
since November, 1944, is 57 per cent and the 
increase on a seamless pipe mill since September, 
1945, is 69 per cent. 

In some instances the cost of replacing equipment 
purchased before the war is now 21/2 times prewar 
prices. For example, the lowest competitive bid 
received in 1948 to build a blast furnace was 110 per 
cent greater than the actual cost in 1941. The increase 
for a blooming mill over a similar mill built in 1943 
was 167 per cent. The cost of coke oven capacity per 
ton in 1948 was 173 per cent greater than in 1939. 

This is the problem the industry faces in its plans 
for expansion and for the future. 


* 


ROM the Houghton Line: “One reason why it's 
hard to save money is that our neighbors are 
always buying something we can’t afford.” 


s 


HN 948 le estimate of automotive production for 
1948 has been set at 5,056,000 passenger cars 
and trucks. 


a 


IV] eee definition of a university: ‘‘An institution 


which has room for 2000 in classrooms and 
50,000 in the stadium.” 


* 


YPICAL of the too prevalent ‘‘devil-take-the- 

hindmost”’ attitude that prevails today is a pro- 
posal from the United Mine Workers of America that 
the state of Pennsylvania place a tax on fuel oil and 
natural gas used in the state or flowing through the 
state. This is no doubt in retaliation for some taxes 
arising from the new Pennsylvania law, which allows 
local taxing bodies to tax anything not taxed by the 
state. Some localities have started to tax coal as it is 
removed from the ground. 


+ 


UST showing that the attitude toward women 
drivers is not a recent prejudice, a Michigan 
professor has discovered that the Romans passed a 


law in 205 B.C. prohibiting women from driving 
chariots. 


A 


A sign in front of a shoe repair shop says: 
“We doctor your shoes. 
We heel them. 
We attend to their dyeing. 
We save their soles.”’ 


a 


F you're ever wondered what became of the man 
who was always running after women, pause and 
reflect — maybe the women don’t run nowadays. 
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DO YOU HAVE ANY ROLLER, ROLLER GUIDE OR 
UNUSUAL PROBLEMS OF EXCESSIVE WEAR? 


Perhaps We Can Help! 














Tapered — Skewtable — Rollers or What You Need. 
All Hard Surfaced For Long Life. 


-SHe2- 


Send me your prints for a prompt estimate or ask for information. 





| BADALL ENGINEERING & MANUFACTURING CO. 


HAMMOND. INDIANA 
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tendardized PF 


Because they insure economies in all 
major Operating categories—materials, 
labor, power consumption, fixed 
charges and supplies. 


Lubrication practices utilizing equip- 
ment that provides a system of lubrica- 
tion designed for each particular 
requirement, contributes the ultimate 
to low operating costs by combining 
operating economies with increased 
production rates, quality control, and 
longer machine life. 


You automatically improve your lubri- 
cation practices when you standardize 
on Lincoln lubricating equipment. This 
proven line offers you a selection, from 


a wide range of complete systems, for 
the periodic manual application of lub- 
bricants or for fully automatic, time- 
controlled, and powerized systems 
dispensing fixed quantities of lubricants 
at predetermined time intervals. . . 
Systems that effectively handle lubri- 
cants regardless of viscosity or temper- 
ature and deliver under positive 
pressure. 


Lincoln’s new Industrial Lubricating 
Equipment Catalog No. 63 and Centro- 
Matic Bulletin No. 801 give you com- 
plete information. Ask your local 
Wholesale Distributor for copies, or 
write to any of the offices listed at right. 


Apply The Right Lubricant~ ~~ In The Right Quantity~ ~~ At The Right Time 





Lincoln is the originator of the Kleen- 


seal Surface Check Grease Fitting — The 


modern fitting with the ball in the top. 


LINCOLN ENGINEERING COMPANY «¢ 5733 NATURAL BRIDGE AVE., ST. LOUIS 20, MO. 
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ractces... 
a first essential to LOWER OPERATING COSTS 


SALES AND SERVICE OFFICES 


BOSTON—H. G. Davis, Inc.—Kenmore 5176 
BRIDGEPORT—H. G. Dovis, Inc.—Bridgeport 5-8160 
CHICAGO—Lincoln Engineering Co. of Ili—Calumet 5-6022 
CLEVELAND—Lincoin Lubricating Systems, Inc.—Express 4334 
DETROIT—Lincoln Engineering Co.—Madison 3484 
EAST ORANGE—Lincoln Lubricating Systems, Inc.-Orange 3-3188 
FORT WORTH—Fritz Keller—7-7211 
LOS ANGELES—tincoln Engineering Co. of Calif.—Richmond 0151 
MILWAUKEE—Lincoln Equipment Service—Division 1191 
NEW YORK—Lincoin Lubricating Systems, Inc.—Trafalgar 7-7900 
OAKLAND—Lincoln Engineering Co. of Calif.—Higate 6130 
PHILADELPHIA—Lincoin Engineering Co.—tLocust 4-3877 
PITTSBURGH—Lincoin Engineering Company—Montrose 1444 
PORTLAND—Pioneer Equipment Company—tLancaster 0488 

T m. LINCOLN ond 


Trade Nome CENTRO. MATIC 
Reg. U.S. Pat. OF 


Builders of complete Lubrication Systems for a guarler of a century 
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Linde Metalworking Methods 


These are typical of outstanding Linde 
methods in the production and fabrication of 
metals—developments resulting from a con- 
tinuing technical service to producers of 
metal and things made of metal. To make 
sure that your organization is getting the 
full benefit of Process Service consult the 
nearest Linde office. 


Left—Flame-hardening gives parts a_ hard, 
es I , 
wear-resistant surface on a tough, ductile core. 


Right—The Oxwe.p C-45 blowpipe cuts steel 
up to 60 in. thick. This 30-in. cut through 
a 45-in. thick ingot took only 15 minutes. 


UNtonmMELT welding, Linde’s fast automatic electric process Heviarc welding makes strong, clean welds in stainless 
joins metals of any thickness without sparks, spatter, steel, high-carbon steel, aluminum, magnesium, copper, 
smoke or flash, at speeds as much as twenty times brass, Everdur, Monel, Inconel, silver, because a shield 
greater than by other similarly applicable methods. of argon or helium gas protects against oxidation. 


Powder-scarfing makes it possible to reduce conditioning OxweELp plate-edge preparation equipment cuts steel plate 


costs on stainless steel blooms and billets. to size and bevels the edges for welding in one operation. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
30 E. 42nd St., New York 17, N.Y. [[gf— Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


LINDE OXYGEN...PREST-O-LITE ACETYLENE...UNION CARBIDE 
OXWELD, PUROX, PREST-O-WELD, HELIARC, UNIONMELT APPARATUS 
OXWELD, HELIARC, AND UNIONMELT SUPPLIES 


The words “Heliarc,” “Linde,” “Oxweld,” “Prest-O-Lite,” “Prest-O-Weld,” “Purox,” “Union,” and “Unionmelt” are trade-marks of Union Carbide and Carbon Corporation or its Units 
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— SIZE PT Mogre Rapid Lectromelt Furnace, located in a midwestern foundry, 
is pictured here in full tilt position which provides unusual ease in pouring. The 


Lectromelt PT has an hourly rating of three tons and melts up to six tons in a single 
heat. Its usual single turn foundry output is 24 to 28 tons. The PT is a topcharging 
furnace with counterbalanced electrode arm controls. 


Lectromelt furnaces of the topcharging type are built in capacities ranging from 
100 tons down to 250 pounds. Full details on any size will be provided by 


PITTSBURGH LECTROMELT FURNACE CORPORATION 
PITTSBURGH 30, PENNSYLVANIA 
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By J. A. TISCHBEIN, 
General Foreman of No. 18 Rolling Mill 
Jones and Laughlin Steel Corp. 

Pittsburgh, Pa. 


.... changing pass design and procedure 
reduces defects due to seams, and in- 


creases tonnage and yield.... 


A IN any manufacturing operation, whether it be the 
fabrication of small parts or the rolling of steel, the ulti- 
mate aim of any operating personnel is to produce their 
particular product more efficiently at lower cost and of 
better quality. In order to compete with the trade and 
to adhere to the stringent requirements that our cus- 
tomer’s are increasingly demanding, it is evident that 
every effort must be put forth to produce a better qual- 
ity product at a lower cost per unit or ton produced. 
Pass design and rolling methods are highly technical 
and extremely controversial because of the many intri- 
cate pass and mill layouts, and particularly the opinions 
of the various operators. Not being a roll designer, I 
will therefore attempt to analyze only the methods and 
improvements that have, in my experience, helped to 
eliminate injurious seams and surface defects that are 
common to a 14 in. bar mill or mills of similar design. 
Before digressing further, I would like to emphasize 
that a rolling mill is not a cure-all for other mistakes or 
ills in the making of steel, as some people would like to 
believe. Any operation, and especially the rolling of 
bars, shapes, and die roll sections, requires the best of 
materials that are available. This material, of course, 
in a bar mill, means good sound billets free of injurious 
defects. From the initial breakdown of the ingot to the 
finished billet size, extreme care should be exercised to 
produce a quality product. We should not depend on the 
scarfing or chipping beds to eliminate chemical or 
mechanical mistakes that can develop in the process of 
steel making, or the rolling out of the ingot to the de- 
sired shape or dimensions. Most seams are nothing more 
than cracks in the steel that are possibly due to weak 
areas that may have been set up by stresses produced 
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by either heavy drafts, improper rolling or handling 
techniques. These must then be removed, at additional 
cost, on the reconditioning beds so that the finished 
product (bars, shapes, ete.) will be clean and free of 
any surface imperfections that might be detrimental to 
the ultimate product. This is not only an added expense 
to the manufacturers but also to the ultimate consumer, 
namely, the customer. 

If the billets or material to be rolled are seamy and 
slivered, and a good quality product is desired, these 
defects then must be removed on the reconditioning 
beds before charging. As was stated at the beginning of 
this paper, and I would like to repeat again without 
being too repetitious, a rolling mill is not a “cure-all” 
for some other mistakes in the making and preparation 
of the billet. We can help to partially eliminate these 
scams and imperfections by correct elongation and re- 
ductions, but we cannot wholly repair what damage 
has already been done to the steel in the initial process 
of making the steel, and converting it to the billet sizes 
to be used on the rolling mills. 

Proper size billets of the desired shape are extremely 
essential, so that the correct stock needed in the break- 
ing down of the billet or bloom can be accomplished 
without encountering overfills that might lap over, or 
underfills that will not fill out. This over-lap will be 
retained in the billet in succeeding passes, and no matter 
how small the finished shape may be, a seam will remain 
as a result of the incorrect stock or turned down billet. 
See Figures 1, 2, and 3. 

Whether it be a blooming mill or a rolling mill, we all 
can be guilty of mal-practice until we are able to find 
some method to improve our way of rolling. I would like, 
at this time, to recount an experience that developed 
during the early stages of the last war, which very 
clearly demonstrates what harm poor rolling practice 
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can do to good sound steel. As was the case with all mills 
throughout the country, we were producing a very large 
tonnage of shell steel. Our specifications called for the 
following chemical range. C 48/53, Mn 60/90, P 0.04, 
S 0.05, Si 15/20. We rolled this particular grade of steel 
from a7 7 in. bloom, 17 ft 0 in. long, into a 3 in. round 
which was to be forged and further processed into 
90 MM high explosive shells. In addition to the chemical 
and physical requirements set up by the Army, we 
found that it was necessary to produce a bar that was 
practically free of seams. The requirements were very 
strict and had to be adhered to in order to meet the 
specifications that the military personnel demanded. 
After rolling, and allowing sufficient time to cool, we 
would inspect this material in its entirety, and found 
that it would be necessary to hammer chip anywhere 
from 50 to 100 per cent of an entire heat due to cracks 
down the full length of the bar. This, of course, was very 
costly and necessitated the hiring of more men when 
labor was scarce, but most important of all, we were not 
able to expedite our shipments as quickly as the shell 
manufacturers required. 

After a great deal of study, and I might add anxiety, 
we found that the same grade of steel that was being 
rolled into round corner squares of similar area dimen- 
sions, was being rolled and inspected with very few 
rejections of the type we had encountered on the 8 in. 
round size. We then compared our method of pass 
design and mill layout, and decided to formulate a new 
method of reducing and elongating the steel after the 
bar left the roughing mill. Since our squares and round 
corner squares were being reduced by a diamond and 
square method of reduction throughout the entire mill 
we decided to design our passes for round reductions in 
the same general manner. Although the steel had a ten- 
dency to crack when rolled on our old layout, we discov- 
ered that when rolled in the diamond and square 
grooves, cracks and seams were hardly perceptible, and 
our rejections and reconditioning costs were reduced 
considerably. From this experience, we not only im- 
proved our rolling technique, but also furnished a better 


Figure 1 — When rolls are 
crossed in adiamond pass 
as is illustrated, or any 
other type pass, a serious 
lap condition can develop 
which will show up as a 
seam or seams in the fin- 
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ished product. 







































Figure 2— Here is an over- 
filling of a pass caused 
by too much stock from 
previous passes. Since all 
the metal will not go in- 
to elongation, but will 
spread out over the col- 


lars of the roll, we find 





that in succeeding passes 
a lap will result, showing 
up as a seam or seams in 


the final product. 





quality product to our customers at a lower cost to the 
mill. See Figures 4 and 5. 

After this experience, we rearranged our entire lay- 
outs for rolling rounds, the range being 114, in. round 
to 4 in. round, and enjoyed practically the same general 
results. I am not attempting to say that by these 
changes we have eliminated all seams and surface de- 
fects, but we do know that we have improved our bar 
surface considerably, and have kept heavy seam rejec- 
tions toa minimum. 

From these improvements over a period of time, we 
have formulated definite ideas concerning the reaction 
of steel as to drafts, and particularly as to how the re- 
ductions should be made. A few of these are as follows: 

1. Steel reacts the same way in a set of rolls as in an 
upset when hammered down. If there is nothing to 
hold the metal it will spread, and of course rupture 
any weak portions of that metal, thus causing 
cracks and internal stresses which result in seams. 
See Figure 6. 

2. The periphery of the bar should be covered by as 
much of the pass as possible. This creates a more 
elongating effect when rolling, and thus reduces 
the seam in depth in the same ratio as the bar is 
elongated and reduced in area. The chances of a 
spreading effect are minimized, and thus elimi- 
nates what might be termed a wrinkling effect in 
the area where the metal is not supported by the 
pass. Note Figure 7. 

3. Some grades of carbon and alloy steels can with- 

stand much greater punishment, than, let us say, a 

high manganese and high sulphur grade. Extreme 

care must then be exercised in the handling of 
these grades that are susceptible to crackage and 
rupturing of the metal. We have found that those 
grades that crack and rupture open in one pass, are 
therefore lapped over in the succeeding passes, 
thus causing a surface filled with seams and a lap- 
ped over condition. 

4. From numerous tests and upsets made, we found 
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that the seams, cracks, and overlaps would gener 
ally be on the two opposite sides or the four oppo 
site sides. This can be seen very clearly on Figure 
7 which shows where the initial harm to the steel 
occurred, and how the steel was lapped over and 
never given an opportunity to stay intact. 

5. Seams and cracks in the billet or bar cannot be 
welded together regardless of how hot the billet 
may be heated. All that can be accomplished when 
rolling is either an elongation or spreading of the 
bar. We have found that by the process of elonga- 
tion, we can make the seam more shallow and thus 
reduce in part the injurious effects that these sur 
face defects might have on the finished har, 
whether it be for forging, turning, or for cold draw- 
ing purposes, but they cannot be eliminated in 
their entirety, and only improved upon. 

We therefore believe, from our experiences in the past, 
that no matter how well billets are prepared and the 
steel made, if the billets which are to be rolled are not 
handled properly and are subjected to too great and 
improper drafts, this preparation is of little consequence 
as far as the finished product is concerned. Atmosphere 
will not support metal from spreading, such as when a 
direct upset is made or an open pass is used, and we 
therefore believe it to be of prime importance that the 
bar or stock being reduced should be supported on all 
sides, insofar as is feasible. 

This was readily seen not only from our own rolling 
experience, but also from an experience encountered by 
a large forging company, of which I am familiar, that 
had been having difficulty with their stock cracking and 
opening up when the forging was made. After consider- 
able annoyance and time spent in trying to correct this 
unfavorable condition, they resolved to change their 
method of forging. After the change was made, their 
problem of crackage and high rejections due to their 
previous mal-practice was eliminated. Previously they 
believed that seams were causing the trouble. No doubt 
weak spots or areas were in the steel that was to be 


| | Figure 3 — This is the oppo- 


site effect to that de- 
scribed in Figure 2. By 
not having enough stock 
in the diamond pass to 
fill out the square we 
have an unfilling condi- 
tion which makes it dif- 
ficult to hold the bar in 





the pass. 
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forged, and all that was needed to open them up was 
improper or harsh treatment in their forging operations. 
When this was eliminated, considerable delay time on 
their machines was reduced, and their vields were in- 
creased and a better product resulted. 

Unfortunately even though passes and rolls may be 
designed to the best advantage of the mill, there is 
always the problem of the element of errors and mis 
takes made by the personnel in the operation of the mill. 
If the rolls are not set in line or are crossed, fins and 
overfills may develop, that in succeeding pass reduc- 
tions will lap over and form seams or cracks in the fin 
ished bar. This overfilling of a pass causes the steel to 
spread between the collars of the rolls, and is often 
rolled down into the surface causing a surface crack or 
seam which might be detrimental to the product rolled. 
Unequal drafts, off size billets, ragging if too deep, and 
guide marks are conditions that must be corrected or 
eliminated to obtain a desirable product. This can be 
accomplished not only by proper design, but also by an 
intelligent and constant training program to facilitate 
the rolling of a saleable product at the lowest possible 
cost. 

Of course, the knowledge of the requirements that the 
customer demands must be our guide at all times. Light 
surface seams or imperfections may not be detrimental 
to his operations, however, we believe it behooves all of 
us to work towards the ultimate aim of any steel manu 
facturer, to attempt to produce a product free of im 
perfections and harmful defects, whether they be in 
ternal or surface. 

Years ago a bar of steel was not as rigidly inspected 
and tested, but due to the severe requirements set up by 
our customer standards at the present time, it is more 
imperative now than ever before to carefully study and 
analyze the making and rolling of steel products to 
satisfy the customer’s needs and requirements. With the 
advent of magnaflux machines, magnetic testers, and 
various microscopic methods of determining defects in 
steel that cannot normally be detected by visual inspec- 
tion, we must maintain the best rolling practice avail- 
able and suitable to the mill. As stated before, we have 
by no means climinated all surface seams and defects, 
but we do believe that since we have changed to a 
diamond and square method of reduction, we are ad 
vancing in the right direction. 

To further help an improved surface condition, the 
installation of a hydraulic spray system has aided 
greatly to our bar surface, particularly on grades of steel 
that form a hard surface scale which is difficult to re- 
move by mechanical means. With a diamond and square 
method of reducing a billet to its ultimate finished size, 
it is more difficult to break the scale, but we have found 
the hydraulic water system, when applied around at 
approximately 1,000 psi pressure, to be satisfactory. Our 
experience has been gained by the rolling of thousands 
of tons of steel for our various cold drawn mills, and by 
eliminating this rough injurious scale we have helped 
their pickling and drawing operations, and particularly 
their die life. 

The hydraulic water system has not only improved 
the bar’s surface, but the mill’s roll life is prolonged, due 
primarily to the tough and hardened scale that is formed 
being eliminated before the bar enters the rolls. The 
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Figure 4— Showing the first four diamond and square 
passes in the roughing mill train. These passes re- 
mained the same for the new layout as well as for the 
old system of reduction. The 4, 5 and 6 in. lines in the 
roughing mill are of similar design and also remained 
the same. 


passes are kept cleaner and thus there is not the danger 
of a rough pass, especially in the roughing set, from 
damaging the bar, particularly on smaller sizes such as 
die roll sections, where a rough pass would show up very 
readily on the finished bar. 

Of prime importance in obtaining a good clean surface 
on the finished section, is the care given to the rolls and 
passes. Like anything else, whether it be an engine or 
roll housing, rolls and passes do wear out and can deliver 
only so much tonnage before they must be dressed. It is 
poor economy to keep rolls in the mill for too long a 
period, when later roll dressing could not justify the 
extra tonnage involved. We can gain nothing in the 
over-all picture of operating costs if we permit this to 
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occur. The passes will get too rough or out of shape and 
will not only cause trouble on the mill, but the product 
rolled will not be of the best quality and may result in 
rejections due to their unsuitability for the trade. Good 
maintenance of rolls and equipment will eliminate 
trouble that might be encountered later on that could 
cause slivers, seams or a rough bar surface. A dressing 
in time will not only save and prolong the life of the 
roll, but will also give a much more desirable section. 
This not only refers to the finishing and leader rolls and 
passes, but also to all other passes and rolls throughout 
the mill. 

We are continually trying out new types of rolls, and 
with the help of the various roll men throughout the 
industry are striving to roll a better product at a 
cheaper cost per ton per pass. This is particularly true 
of die roll sections of light foot weight and thin gage. 
Due to the heavy work and lower finishing temperature 
of the bar, our passes wear out much sooner and necessi- 
tates too many pass changes. Conditions, such as these, 
lower the mill’s efficiency and greatly increases its 
operating cost. 

In addition to pass design, proper preparation and 
rolling of the billets to be processed, reheating of the 
blooms is of prime importance in obtaining a good sur- 
face on the finished product. Naturally there are limita- 
tions as to what a furnace can heat and the tonnage the 
operating personnel might desire. It is therefore poor 
cconomy to try to produce more tonnage than the fur- 


Figure 5— Comparing the new layout of diamond and 
square reduction with the old oval and square. Instead 
of the metal going into spread as it did on the oval 
and square method, more elongation was accom- 
plished due to enclosed passes. By working the metal 
more uniformly and preventing a spread of the metal, 
seams are kept to a minimum. Previously a great deal 
of damage was done in the leader pass because of an 
excessive reduction and the type of reduction. By 
changing the percentage of reductions, as shown on 
the comparative drawing, the finished bar surface 
was greatly improved. 
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ace or furnaces are capable of heating, if the final prod- 
ct suffers due to insufficient temperature. 
We have found that if the billets are heated slowly 
nd are not subjected to an intense initial heat, we have 
much better bloom with which to work. This is espe- 
ally true with certain grades of steel that have a ten- 
ney to crack or break when first charged in the fur- 
ices, such as high manganese and high carbon steels 
hich are susceptible to crackage and cannot stand an 
tense initial heat. During the war, to help counteract 
is crackage condition, particularly on the corners, we 
tended the back part of our furnaces about seven feet. 
his not only helped our surface conditions, but also 
iproved our tonnages on larger sections, because due 


\o this preheating, we were able to soak the billets longer 
aud the heat penetrated the blooms, thus giving a more 


uniform heating condition. Naturally with a uniform 
heat throughout the billet, it is much easier to control 
the section to be rolled, and the possibility of a spread- 


ing of the metal is decreased to a minimum, especially 














Figure 6 — Cracks resulting from internal stresses even- 
tually give seams. 


where an elongation is needed to reduce the bar in area 
to the proper and desired stock needed for succeeding 
passes. If there is a cold spot on the end or middle of the 
bloom, the metal reacts differently in that particular 
area and has a tendency to spread, thus causing an over- 
fill that could and sometimes does lap over in the next 
pass. This is especially true, if it is necessary for the mill 
to be wide open to obtain the desired stock. As has been 
previously stated, we have found that the diamond and 
square method of reduction keeps this spreading effect 
to a minimum due primarily to the periphery of the bar 
being surrounded and covered by the pass at all times, 
thus creating more elongation than spread. 

There are of course limitations as to how hot the bil- 
lets can be reheated without sticking or burning the sur- 
face. However, we have found it to be desirable to heat 
the steel to be rolled to as high a temperature as pos- 
sible without creating the aforementioned conditions. 
Of course, this has been accomplished by a trial and 
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Figure 7 — The pass on the right is the better because 
more of the periphery of the bar is covered by the pass. 


error method but, from our experiences we have learned 
that all steel cannot be heated the same and conse- 
quently presents various rolling problems previously 
discussed. If the steel is well heated and soaked it is 
more malleable, is much easier worked and the finished 
surface is of much better quality than if the steel was 
not heated to a proper rolling temperature. This, of 
course, varies but our experience has been to bring the 
billets out of the furnace at around 2100 to 2200 F when 
rolling common grades of carbon steel. Better control of 
heating temperature has been accomplished by the in- 
stallation of automatic controls which benefit the heater 
in obtaining the proper rolling temperatures. We have 
also found since the installation of a pyrometer put in 
after the third roughing stand, that our rollers are more 
alert as to steel temperatures and this also facilitates 
contact with the heater as to what temperature they 
might require. Improvements such as these not only 
make for improved rolling, but give the customer a bet- 
ter product as far as section and surface is concerned. 

I might also add that through improved heating, par- 
ticularly on smaller sections, roll life is better main- 
tained because the better the billets are heated, the less 
the wear which will occur on the rolls. Consequently, 
the passes are kept smoother and the finished bar sur- 
face is of higher quality. Cold billets or bars are extre- 
mely harmful to roll passes and cause excessive wear 
which is very costly to the mill because of roll dressings 
and new roll requirements being made before the maxi- 
mum roll life is obtained. 

In any discussion on improved rolling methods to 
help eliminate seams or injurious surface defects, a sub- 
ject that cannot be overlooked is the use of guides in a 
rolling mill. There is a difference of opinion among mill 
men concerning types, makes and uses, just as in pass 
design, which is highly controversial. However, when 
rolling rounds and squares, we have formulated certain 
ideas concerning guides best suited to our particular 
mill, which as stated before is a 14 in. bar mill. I would 
like at this time to pass along information gained by 
studies that we have made. 

Of course any guide study or improvements made 
must limit itself to that particular mill in question and 
the type of product rolled. Special shapes are more diffi- 
cult to control and are therefore a subject by them- 
selves. We have found when rolling rounds that the de- 
sign in which the least amount of work is done by the 
guide is the best. If guides have to be adjusted to the 

shape of the bar, to hold it from turning over in the pass, 
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there is a greater danger of guide cutting and mill shear- 
ing than if the guides were just used to lead the bar in 
the pass. This problem naturally ties in with the cor- 
rect pass design mentioned before, and therefore can be 
remedied by proper pass design. 

Before changing to a diamond and square method of 
reduction and pass design, we were continually working 
under the handicap of possible mill shearing and guide 
cut due to the necessity of the guides having to be kept 
tight since the shape of the bar and pass made the bar 
have a tendency to lean or turn down. Since changing 
to our present method our passes help hold the bar more 
efficiently, and consequently it is unnecessary to have 
guides set too close. This is especially true in our rough- 
ing stands where we have installed hanging guides for 
the top, and a solid plate for the bottom passes. We not 
only strip the bar from the roll easier, but shearing in 
our roughing mill has been reduced to an extent that is 
hardly noticeable. This elimination of guide cutting and 
mill shearing means that a better product is obtained, 
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tion, Pittsburgh, Pa. 
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Department, Bethlehem Steel Co., Sparrows 
Point, Md. 

GEORGE PIMLOTT, Superintendent Roll Shop, 
Republic Steel Corp., Corrigan-McKinney Divi- 
sion, Cleveland, Ohio 


G.S. Mican: My comments will best be illustrated by 
a few illustrations. Figure 8 merely shows a standard 
upset test, originally a half inch round, inch and a quar- 





Figure 8 — The photograph shows the difference in grain size throughout a 14 in. round subjected to the upset test. 


since the shearing and cutting is not in the finished bar 
in the form of laps or rolled in shearing. We also elimin- 
ated the same condition in our leader and finishing 
passes by gradually changing the degrees in the guide 
itself. By the use of hardfacing alloys we also found the 
bearing surface was much improved, and that there was 
less tendency for shearing and a better bar surface 
resulted. 

Although, as stated in the beginning of this paper, a 
rolling mill is not a “cure-all” for previous ills in the 
manufacture of steel and it also must be remembered. 
as I have attempted to illustrate, that a rolling mill can 
also be guilty of improper pass design and rolling tech- 
nique. I hope, however, that the illustrations presented. 
and the experiences recounted throughout this paper. 
will give information helpful in the operation of mills of 
similar design. We are continuously making more 
studies concerning our pass and roll layout, and hope in 
the near future to even further the improvement of our 
product. 


ter high, type 304 stainless steel, which was upset from 
the 114 in. height to a %4¢ in. thickness, in one hammer 
blow. A difference in grain size from the outer periphery 
to the interior shows a deformation gradient that I will 
correlate with several illustrations that follow. 


In Figure 9, you will notice the corresponding grad- 
ient from the outer top and bottom surfaces to the inter- 
ior on this illustration, which was originally a 3 in. diam- 
eter cylinder, six in. high, built up from 1% in. disks. 
You will also notice that points on the outer peripheries 
of the disks, as compared to points on the inner portions, 
tend to climb to the two contact surfaces with the dies. 

Figure 10 shows a like cylinder, deformed to about 
144 in. thickness. The original was the same size and 
of the same composition as the one shown in the prior 
illustration. You will notice that the disk peripheries 
have progressed to form a portion of both the top and 
bottom surfaces. You will also notice that in progres- 
sing, particularly near the corners, as these disks ap- 
proach contact with the dies, there is tension in the 
outer peripheries acting to separate the disks. You can 
readily picture that if a sub-surface defect exists at those 
points corresponding to disk junctions, there is a ten- 
dency to open up these weaknesses into seams at the 
surface. 

Figure 11 shows a bloom which has been deformed, 


IRON AND STEEL ENGINEER, JANUARY, 1949 






4 
d 
- 
? 





ig 
le 
ic 
is 


ad 


es 
nd 
2S - 


p- 
he 


an 


se 


he 


dl, 


49 





Figure 9 — Cross-section of upset test performed on a 
laminated cylinder constructed of disks ¥% in. in 
thickness, 3 in. in diameter, and 6 in. in height, the 
disks being held together by a 1% in. rod inserted 
through the center. The cylinder was heated to about 
2200 F and compressed on the blacksmith shop hy- 
draulic press. The disks were cut from a 3 in. round, 
and when grouped to form the cylinder, the indi- 
vidual disks were rotated on the holding plug so that 
the original as-rolled flow lines would not coincide. 
Photo indicates that the flow lines of the upset test 
were rendered discontinuous as a result. 








Figure 10 — Cross-section of an upset test on a laminated 
cylinder 3 in. in diameter and 6 in. high. The cylinder 
was constructed of 1% in. disks cut from the same 
3 in. diameter shaft and retained by a 1% in. plug in- 
serted through the center. The disks were rotated on 
the plug before upsetting to determine if the flow 
lines would be rendered discontinuous by so doing. 
The cylinder was heated to about 2200 F and upset 
on the blacksmith shop hydraulic press. 


originally built up from half inch plates to a 6 & 8 & 70 
in. long bloom, rolled on a 30 in. universal mill with no 
edge work. Free spread was allowed. The bottom por 
tion shown is the bottom part of the bloom as rolled. 
Notice that the bottom plate spread is practically noth- 
ing while the interior plate spread is approximately 2) 
in. You will notice likewise that the spread of the edges 
was identical with the spread of the edges of cylinders 
which were deformed under a press. In other words, any 
tendency towards seams which already exist, subsurface 
defects or edge weaknesses, have a tendency to work to 
the edge of the surface and open into longitudinal seams. 

These illustrations indicate, from a different view- 
point, the same conclusions arrived at by Mr. Tischbein. 
Free spread is conducive to the formation of longitud- 
inal seams. Mr. Tischbein pointed out that surface qual- 
ity was improved by a change from an oval to square to 
a diamond to square roughing formation. He correctly 
concluded that the prior formation was more severe 
with respect to free spread in the passes. 

A. G. Ericson: With the shortage of steel confronting 
us today, we should be ever mindful of our rolling prac- 
tice and strive for higher yield. The author has pointed 
the way and if we employ some of his ideas many thou- 
sand tons of steel could go to market instead of to the 
scrap heap. 

In the figures that Mr. Mican presented to us it 
showed clearly how necessary it is to support the steel 
all around its periphery in rolling. It demonstrated to 
us where we have no support defects increased. It is 
important, therefore, that we give proper attention to 
guide and roll design. 

In conclusion we should always be on the lookout to 
improve our yield, it is one of the most important fac- 
tors in our operations. 

E. C. Thomas: What would be the minimum hydrau- 
lic pressure you could use to remove scale produced in 
the furnace, from the billet before it enters the mill? 

J. A. Tischbein: As stated, we have found that a thou- 
sand pounds pressure has been satisfactory, however 
there is a certain amount of line loss. We have five 
stands where hydraulic sprays are located and the pres- 
sure at the stand furthest from our pump is probably 
about 850 pounds, which we have found to be satisfac 
tory. Of course when rolling steel of a high alloy content, 
more pressure is needed, as the scale has a tendency to 
stick to the billets and is difficult to remove. 

Louis Moses: Bar rolling is accomplished by various 


Figure 11 — Cross-section from laminated bloom that was rolled in the 30 in. universal plate mill without using the ver- 
tical rolls, and without turning. The bloom was constructed from '% in. x 81% in. plates, 70 in. long. Twelve 
of these plates were packed together to form a bloom 814 x 6 in. in cross-section, the plates being secured by 
welding along the sides and on the ends. After heating to about 2300 F in the furnace, the bloom was rolled into 
a1in. plate with the following drafts: 4, 1, 1, 34, 34, ¥, 4% and 4 in. When rolled to size, the plates on the top and 
bottom surfaces were found to be \% in. in thickness, and the plates in the middle about ;; in. It will be noted 
that the bottom plate virtually had no transverse spread,whereas some of the center plates had spread 21, in. 
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schemes but none can be said to eliminate absolutely 
and completely all of the seams which may be present 
in the billet or bloom surface. As accompanying each 
instance will be found a mill layout which either works 
a billet into a bar in the fewest number of reducing 
passes or permits a greater number of passes as is re- 
quired by the described square to diamond method. 
Excepting the rolling of structural and other shapes, 
and confining our discussion to bar rolling, the heaviest 
work when relatively applied to the vertical central zone 
creates a maximum amount of elongation to the whole 
bar with a minimum amount of spreading action. This 
was found to be the case in a particularly difficult rod 
mill situation with which the writer is familiar. Results 
then obtained within the range of such roughing stand 
application of the square to diamond scheme leads to a 
full concurrence in the effectiveness of the method. 
Some years later it was a privilege to view the results 
of the work of this same company’s roll engineer who 
most convincingly demonstrated on one hand the dam- 
aging action of a conventional and widely used scheme 
and on the other the advantages toward seam reduction 
of the square to diamond scheme described in the paper. 
He had located a length of a particularly seamy billet 


Figure 12 (left) The seams in the billet surface are 
concentrated into the corners as laminations with 
probable scale inclusions. 


Figure 13 (right) — Transverse disturbance is minimized. 


Original defects are held in their relative locations and 
iron out more readily through bar elongation. 
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Figure 14— With every ordinate tending to create an 


equal amount of spread, those nearest the center are 
variously restricted by face friction. 




















in which seams were practically similar on all four sides, 
and had cut the billet into short pieces. Each of these 
pieces were rolled down to the same sized square by 
employing the two schemes shown by Figures 12 and 13. 
Cobbles were taken from each pass, upset and etched. 
The initial surface incidence is schematically illustrated 
on both by groupings of lines on the cross-section of the 
entering billet. 

It is shown in Figure 12 that as the bar is reduced in 
the two oval passes No. 1 and 2, the system of seams 
occurring in the vertical faces of the billet tend to fold 
upon themselves and become compressed into a nar- 
rower and laminated band at the roll parting of No. 2 
pass. No change has occurred to the top and bottom 
surfaces except shape on which the original system of 
seams is slightly altered by spread. But when the oval is 
turned into the succeeding No. 3 square pass the same 
folding tendency occurs at the roll parting. The seams 
have been transferred from their original locations on 
the flat sides of the billet to the corners of the rolled 
square, and only partial elimination has occurred. 

Figure 13 shows the entirely different effect on sur- 
face fibres which occurs in the square to diamond 
scheme. The billet was entered on its corners into the 
first diamond pass. The seamy regions are confined to 
their original relative positions. There is no folding ten- 
dency to bring neighboring and individual seams closer 
together into a state of lamination. The elongation con- 
ferred (in total the same as in Figure 12) has in like 
proportion reduced and ironed out the depth of each 
individual seam, so much so that only one side of the 
rolled square exhibited two faint seams with virtually 
clean faces on the other three. 

It will be noted that one more pass is used to accom- 
plish this result, due to the smaller amount of work 
per pass possible with this type of groove. 

Sideways distortion of fibres, as accompanied with 
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spreading action, is lessened in the Figure 13 scheme 
through the heaviest work being applied along the ver- 
tical center-line and least at the horizontal extremities. 
Except in the last pass of Figure 12, the reverse of this 
is true, with the opposing characteristics subject to 
analysis. In my paper, “The Flow of Steel Between 
Rolls,” (AISE Proceedings, 1938) , it is stated: 

“We explain spread as being due to the bar seeking 
escape in the direction of least resistance. Within limits 
of the total width, spread manifests itself at every point 
across the section with the respective increments being 
greater at the edges than at the middle. Perhaps this 
can be made clearer by Figure 14, which is necessarily 
shown to an exaggerated scale and divided into five 
ordinates at one side of the center line. The friction be- 
tween the bar and the roll, as measured across from E 
to B prevents ordinate A from spreading more than is 
indicated by A’. The face friction E to C is less in 
amount and thus ordinate B may spread to amount B’, 
which is greater than A’. In any number of ordinates 
this action is cumulatively greater as the edge is ap- 
proached and the summation of all of them is the total 
amount of spread induced.” 

Referring again to pass No. 1 of Figure 12, the work 
distribution across the pass is least at the center line 
and greatest at the edges, this being characteristic of 








futile to compare the steels of years ago with those now 
produced but it may be said there are less inclusions 
and the product is generally cleaner today. At any rate 
it was at one time rather difficult to impart a good sur 
face to rounds, say for seamless tubing, and often im 
possible with box passes. As a result the gothic pass 
was utilized which, despite its slowness of about 20 per 
cent reduction in area per pass, conferred the desired 
results to the surface. Figure 15 illustrates three passes 
of this system. It will be noted that a modern mill, 
mechanized for bar turning, successfully employs this 
method for seamless tube rounds. Using reconditioned 
blooms it is stated that there is a minimum of chipping 
or scarfing on the rolled rounds. This is mentioned as 
being another instance of total enclosure passes. 

George Pimlott: In diamond-square methods, is that 
a true diamond square or is it a gothic, and will that 
remain the practice in all J & L mills or just this one 
particular group of mills? 

J. A. Tischbein: I can answer for our particular mill. 
It is a diamond-square reduction throughout and, as I 
said before, we have incorporated diamond-square 
throughout our entire train in all sizes ranging from 
11445 in. round or equivalent to 4145 rd. As to what 
will be done throughout the corporation I am not in 
position to say. 


Figure 15 — Typical Gothic type 


roll grooves in which maxi- 














squares entering ovals. Keeping in mind the influence 
of face friction, this condition obviously creates maxi- 
mum spread and sideways disturbance, either of which 
are conducive in retention of original surface defects. 
But the reverse of this is true in Figure 13 and the work 
application, through reducing sideways disturbance, 
allows for as complete an ironing out of defects as is 
possible. 

Under the same principle the use of oval to round 
passes is even more advantageous and is frequently 
used within the limits of drafting imposed. The contour 
of a round groove creates less opportunity for roll bite 
and beyond the general vicinity of a 2 in. circle, the 
amount of applied work in an average sized bar mill is 
even less than with diamond to square passes. 

The fullest advantage of the square to diamond 
scheme embraces the initial entry of the billet on its 
corners. This does not present too much of a problem 
with single strand operations but is presently a difficult 
one to solve with multiple stranding. 

Square to diamond passes are correctly termed “total 
enclosure” passes. By this is meant that along with all 
the above the entire perimeter, sans parting height, is 
in contact with the groove walls as contrasted to rect- 
angular box passes with the sides relatively open. It is 
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mum coverage of the bar’s 


perimeter is accomplished. 





George Pimlott: What will be the effect on tons per 
hour from a change from an oval-square to the dia- 
mond-square? 

J. A. Tischbein: It increased our tons per hour. As | 
mentioned before when rolling 3 in. rounds for shell 
blanks during the war, we were having considerable 
trouble with seams and cracks which necessitated a 
considerable amount of chipping on the finished bar. In 
fact, we even stuck the billets in the furnace due to 
excessive heating, thinking we had to heat them hotter 
in order to keep the seams or weak portions of the metal 
from rupturing open. We changed to a diamond-square 
method and were able to roll much greater tonnage 
with an average temperature and a better bar surface 
resulted. 

George Pimlott: What effect did this diamond-square 
total enclosure have on production for cold drawing? 
I am speaking of surface not of seam, just of surface 
effect for cold drawing? 

J. A. Tischbein: Seam and surface rejections were de 
creased to a minimum at our cold drawn departments. 
This of course helped their operations and also in- 
creased their vields. By the use of the hydraulic sprays, 
very few rejections are encountered due to pitting or 
similar defects. 
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A THE modern steel mill is entirely dependent on elec- 
tric power in every phase of its operation from the ore 
dock to the shipping room. The importance and magni- 
tude of electric power used in steel mills has steadily 
grown from around the turn of the century when it was 
first used for large main mill drives to where the iron 
and steel producers are the second largest users of elec- 
tric power in this country. The total estimated con- 
sumption of electric power by this group for 1947 is 
about 15 billion kw hours. Steel mills are large pro- 
ducers of electric power as well as large users. There is 
approximately one million five hundred thousand kilo- 
watts of installed generating capacity in steel mills. The 
electric generating capacity of many individual steel 
mills is larger than in a great number of utility systems. 

There are certain peculiarities of the electric loads 
and power systems in steel mills. First of all, a major 
portion of the load consists of very large motors of sev- 
eral thousand horsepower each. Secondly, most of the 
load is usually concentrated in a relatively few spots 
through the mill such as at mill motor rooms. The loads 
imposed by the mills are of a highly fluctuating nature, 
running from practically zero while the mill is idling up 
to a peak of several thousands of kilowatts when a piece 
of metal is going through the mill. Last but not least, 25 
cycle systems are widely used. 

In mills having blast furnaces there is available from 
the blast furnaces a large quantity of combustible gas. 
This represents very low cost fuel which can be burned 
in boilers to generate steam to drive turbine generators 
to make low cost electric power. 

These peculiarities of steel mill loads and power sys- 
tems bring about certain problems in the design of 
power generation conversion and distribution systems 


Presented before AISE Pittsburgh District Section Meeting, January 12, 1948. 


Figure 1— There is a premium of $8.00 per hp when a 
25 cycle system is used instead of a 60 cycle system. 
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STEEL MILL 
TRANSMISSION 


.. since the cost of generating equip- 
ment has increased much more than that 
of purchased power, it may be more eco- 
nomical to purchase power than to install 
additional generating equipment in mar- 
ginal cases, unless local fuel or steam 


conditions dictate otherwise... . 
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Figure 2— When sixty cycle equipment is put in, it is 
advisable to design the system so that power can be 
used from an independent 60 cycle system or through 
frequency changers from the 25 cycle system. 


which are not found in other industries. It is the effect 
of these peculiarities on the design of the power gen- 
eration and distribution system that will be discussed 
in the following paper. 


POWER GENERATION 


In general, an industrial plant can only afford to in- 
stall their own generating facilities when one of or a 
combination of three conditions exist: 

1. Inadequate power available from utilities. 

2. Large amounts of process steam required. 

3. Low cost by-product fuel available in sufficient 

quantities. 

Steel mills generate a large amount of power for the 
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Figure 3— Small loads can often be best handled by a 
frequency changer. 


latter two reasons. Some process steam is required in 
the manufacturing processes. This alone would justify 
only a relatively small generating plant in a steel mill. 

The basic reason for installing power generation 
facilities is to utilize the blast furnace gas which is left 
over after all heating requirements have been satisfied 
such as heating of open hearth soaking pits and re- 
heating furnaces and sufficient steam has been gener 
ated to run the blast furnace blowers. There are to the 
writer’s knowledge no developments which are going to 
change this picture in the foreseeable future. 

Since it is difficult and often impractical to exactly 
balance the electrical demand with the supply of blast 
furnace gas, it has been a practice in some cases to burn 
coal under the boilers when the supply of gas was below 
a certain level. This means that there is certain generat- 
ing capacity in a steel mill which is of a “marginal 
nature.” It is this “marginal” area which requires 
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scrutiny from an economic standpoint. It may be that 
today with greatly increased costs of plant facilities and 
coal that it would be more economical to install gen- 
erating capacity only to the extent that it can be fully 
utilized and supplied all the time with blast furnace gas. 
The rest of the power would be purchasec' rather than 
generated. In other words, it may be more economical 
today to purchase a higher percentage of your power 
requirements than in the past. 

A second factor in the economics of power generation 
particularly with the higher cost of power facilities— 
“Ts it better to invest the money I have in new steel mill 
facilities or new power house facilities?” It may be bet- 
ter judgment in these times of rapid expansion of steel 
mill facilities to still further increase the percentage of 
electric power purchased. There can be no general rules 
drawn which you may apply in your individual case. 
Each case must be studied in view of local conditions 
and plant operating practices. 

There are certain trends which are of interest to the 
power engineer when planning any facilities including a 
power plant. The cost of steam-electric generating 
plants in steel mills has in the past 7 or 8 years gone up 
from about $100 a kw to around $200 a kw. The basic 
cost of electric power purchased from electric utilities 
has not increased and in some cases has decreased dur- 
ing this period. For example, one weekly magazine 
shows in their cost of living index that electric power 
cost has dropped from 0.99 to 0.92 since 1939. However, 
where coal clauses are in effect, the price of electric 
power purchased has increased due to the increase in 
the cost of coal. The increase in the cost of coal would 
tend to increase generating costs, too. That, of course, 
depends upon whether the cost of blast furnace gas to 
the power generating plant is pro-rated according to 
coal costs. 


Figure 4— The frequency changer for a 25 cycle system 
having 40,000 kva generating capacity should at least 
have an 8000 kva rating. 
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Figure 5 — This is a typical wattmeter chart of the power 
supply to a hot strip mill. Portion A shows the mill 
during shut down, and Portion B shows the mill 
during operation. 


STEAM PRESSURES AND TEMPERATURE 


The trend in steam pressures and temperatures has 
been continually upward. Plants are now being in- 
stalled to operate at 2000 psi or above and 1000 F or 
higher. These ultra high pressures and temperatures are 
used to increase efficiency and reduce overall cost of 
power generation. In utility systems where such tur- 
bines can be used for supplying base load and operated 
at full capacity 24 hours a day, ultra high pressures may 
be economically sound. In steel mills the turbine sizes 
are smaller, usually not above 25,000 kva and not all 
of the turbines can be loaded up to their rating 24 hours 
These factors in conjunction with lower cost 
blast furnace gas for fuel tends to make the medium 
steam pressures and temperatures rather than ultra- 
high pressures and temperatures more attractive to 
steel mill service from a first cost standpoint. However, 
on the other hand, it is not usually sound practice to 
select the lowest cost plant which is usually the lowest 
pressure plant because within a reason a very small 
increase in plant investment will result in a substantial 
increase in efficiency. Furthermore, the life of a steam 


a day. 


Figure 6 — Load control panel installation. 
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generating plant is 30 or 40 years at least and during 
this long period of time there may be changes in fuel 
conditions which will require more expensive fuel to be 
used. If such is the case, the higher pressure tempera- 
tures will pay for itself in a very short time. This has 
proven to be true in many industrial plants in the last 
few years. 

As a rough guide, the approximate relative cost of 
generating plants at various steam pressures and tem- 
peratures is given in Table I. In actually selecting the 
steam pressures and temperatures there are many local 
considerations as well as the size of the turbine which 


must be factored. Table II shows AIEE-ASME pres- 


TABLE | 
APPROXIMATE COST OF GENERATING PLANTS AS A 
FUNCTION OF STEAM PRESSURE AND TEMPERATURE 


Steam pressure and temperature Approximate per cent cost 


400- 450 Psi—750 F 100 

600 Psi—825 F 110 

850 Psi—900 F 118 

1250 Psi—950 F 125 
TABLE II 


SUGGESTED STEAM PRESSURE AND TEMPERATURE AS A 
FUNCTION OF TURBINE SIZE FOR STEEL MILL SERVICE 


Turbine generator 
rating kilowatts 


Steam pressure and 
temperature at turbine 


11,500—15,000 600 psi—825 F 
20,000-—30,000 850 psi—_900 F 
40,000—60,000 850 psi—$00 F 
a 1250 psi—950 F 


sures and temperatures which should in general be 
satisfactory for various size turbines for steel mill 
application. 


THE GAS TURBINE 


You have all heard much of the gas turbine. There 
have been several flow type units built and applied in 
certain industrial processes. These are merely pressure 
reducing valves in which the energy stored in the gas is 
extracted by a turbine which drives a generator or com- 
pressor. There have been a few experimental combus- 
tion type gas turbines built, however, there are no com- 
bustion type gas turbines in production in the U. S. 
today for industrial use. This condition will not last 
long, however, as manufacturers are rapidly developing 
practical combustion type gas turbines for land and 
transportation use. 

The most natural application of the gas turbine 
would be in an area where there is an abundance of fuel 
available that is best suited for use in the gas turbine. 
This at the present time is either gas or oil, so we natur- 
ally look for the first applications outside of the trans- 
portation field to be in areas where there is an abund- 
ance of natural gas or where fuel oil has a favorable 
price compared with coal. 

It might be asked why the steel mill is not a natural 
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gure 7 — The chart shows in curve A the kilowatt loading 
on Gorgas-Wilson dam 154 kv tie line. Curve B gives 
the kilowatt supply to T.C.I. and R.R. Co. by the 
Alabama Power Co. at Fairfield 110/44/6.6 kv step- 
down substation. Curve C gives the kilowatt loading 
on the hot strip mill. 


application for the gas turbine because of the large 
amount of blast furnace gas available which could con- 
ceivably be used directly in the gas turbine. There are 
several considerations here. The first is that the blast 
furnace gas is not clean. While the larger dust particles 
can be removed by mechanical cleaners there will still 
be considerable dust in it which might be abrasive to 
the turbine buckets. It may be that electrostatic pre- 
cipitation would clean the gas so that it could be used 
successfully in a gas turbine. Secondly, steam require- 
ments might indicate that even though gas turbines 
were available, a certain percentage of the generating 
capacity would be steam driven. Application of heat 
exchanger to recover the heat in the exhaust of the gas 
turbine may permit production of some low tempera- 
ture low presure steam. A third factor and perhaps the 
most important consideration is the very low heat con- 
tent of blast furnace gas. This presents problems of 
providing enormous quantities of this gas at the proper 
pressure and of burning it in the turbines. The adapta- 
tion of oxygen to blast furnace operation to enrich the 
air may aid in the solution of this problem. 


Figure 8 — The figure shows the effect of load control on 
load curves. Curve A gives kilowatt loading on Gorgas- 
Wilson Dam 154 kv tie line. Curve B gives the kilowatt 
supply to T.C.1. and R.R. Co. by Alabama Power Co. 
at Fairfield 110/44/6.6 kv step-down substation. Curve 
C gives kilowatt loading on T.C.I. and R.R. Co. regu- 
lating generator. Curve D gives kilowatt loading on 
hot strip mill. 
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It is not intended to discourage you in thinking of the 
use of gas turbines particularly for driving blast furnace 
blowers. However, it is necessary to be realistic and 
point out that it is not likely that there will be gas tur- 
bines available to burn blast furnace gas within the 
next couple of years. The steel mill industry would be 
well advised to watch the progress in development of 
gas turbines in other fields for the next few vears. It 
may prove that the gas turbine will be another tool for 
further increasing the efficiency of the steel making 
industry and of reducing its cost. 


FREQUENCY 


One of the fundamental characteristics of most steel 
mill systems is the wide use of 25 cycles. The real rea- 
sons for the wide adoption of 25 cycles was the desire 
to use low speed, direct connected motors for driving 
mills. In other areas 25 cycles was adopted because elec- 
trical designers did not in the early days of electric 
power know how to make a good 60 cycle rotary con- 
verter. Good gears were subsequently developed which 
permitted adopting the higher speed 60 cycle motors 
instead of 25 cycle motors in steel mills. As is well 
known the advantages of 60 cycles are: 

1. Ready availability of 60 cycle power from the 

utilities. 

2. More ready availability of 60 cycle utilization 
equipment. This includes the entire line of equip 
ment from fluorescent lamps on up. 

3. Lower total system cost. 

4. Greater choice of motor speeds. 

While the first two reasons may not be readily inter- 
preted in terms of dollars and cents, there is neverthe- 
less a real economic factor there in favor of 60 cycles. 
When it comes to the cost of the system within a steel 
mill there is a substantial saving at 60 cycles as can be 
seen by referring to Figure 1. As a matter of rule of 
thumb, 25 cycle turbo-generator sets are of the order 
of magnitude of $6 per kw more than comparable 60 
cycle sets. Transformers run from around $1.50 to over 
$4 per kva more at 25 cycles than at 60 cycles. Motors 
run from approximately the same price in certain frame 
sizes and speeds up to as much as $12 per horsepower 
more at 25 cycles than at 60 cycles. There are other 
things that will increase the cost of the system such as 
increased cost of small step-down transformers, control 
equipment, etc. However, to arrive at some idea as to 
what this means in the overall cost of a practical system 
to use 25 cycles instead of 60 cycles, only 3 major items 
are considered in Figure 1, turbine generators, trans- 
formers, and motors. The figures for transformers and 
turbo-generators have been put on a per connected 
motor horsepower basis which for this example is 100,- 
000 hp of connected motors and 25,000 kw of generat- 
ing capacity. Assuming 1 kw per horsepower the tur- 
bine generator increased cost of $6.00 kw is equivalent 
to only $1.50 per hp of connected motors. The total in 
this example, which may be considered representative, 
is an $8 per horsepower premium for a 25 cycle system. 
Every time a 25 cycle system is expanded 88 per horse- 
power is spent for no benefit whatsoever. 
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The foregoing discussion indicates that most steel 
mill engineers are aware of and that it is not desirable 
to build any new mills at 25 cycles and that it is not 
desirable to expand old mills at 25 cycles. One might 
infer from this that if he has an existing 25 cycle mill 
that the power system should be changed over imme- 
diately to 60 cycles. That cannot be justified because 
the money has already been invested and it would re- 
quire additional investment to take out the 25 cycle 
equipment and install 60 cycle equipment in its place. 
That type of procedure in general is not good economics 
or good engineering. 

The adoption of 60 cycles permits a far greater selec- 
tion of motor speeds hence often more economical and 
more satisfactory design of mechanical equipment. The 
available motor speeds, 300 rpm and above, are shown 
for both 25 and 60 cycles in Table IIT. There are 11 


TABLE Ill 
MOTOR SPEEDS 


25 Cycle 60 Cycle 
3600 
1500 1800 
1200 | 
900 | 
750 720 

| 600} 11 
5 < 500 514| 
450 
400 
| 375 360 
327 
300 300 


excluding 3600 rpm for the 60 cycle motors and 5 for 
the 25 cycle motors. 


SYSTEM PLANNING 


One of the most important considerations in any 
modernization or expansion program is the preliminary 
planning. In every case, a system study should be made 


Figure 9 — This figure should be compared with the load 
center system given in Figure 10. In this system power 
is carried at the utilization voltage for the entire 
route. 
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and a one-line diagram drawn of the kind of system 
most suited to the particular plant. This should be 
made without regard to any installed facilities. This 
shows the ideal and what one should work toward. Of 
course, such plans have to be tempered in view of exist- 
ing conditions. However, the master plan and not what 
is installed at the present time should serve as a guide 
to the modernization and expansion program. On this 
basis, it can be concluded from the foregoing that any 
major expansion in existing 25 cycle mills should be 
made at 60 cycles. That this is sound has been pointed 
out by a number of cases recently where mill expan 
sions have been made at 60 cycles in 25 cycle areas. 

The adoption of 60 cycles in 25 cycle areas brings up 
many problems, one of which is how to go about mak- 
ing the changeover. First of all, the changeover should 
be adopted only when a new large mill or new power 
facilities of a major magnitude are being installed. 
These generally go together, that is where new mills are 
being added, new power facilities are also required. 
These can be put in at 60 cycles as shown in Figure 2 
and either supplied from the utility system through a 
separate 60 cycle system or supplied from new 60 cycle 
generators in the steel mill company’s power system. 

Sometimes it is desirable to start the changeover by 
the installation of smaller loads such as a new blast fur- 
nace at 60 cycles. This load is unlike a mill load and is 
not of sufficient magnitude to require new power supply 
facilities. However, if it is known that modernization 
on a large scale is to take place and that 60 cycles will 
be adopted at least in certain areas of the mill, then 
these small loads like a new blast furnace can be hand- 
led best by a frequency changer for obtaining power 
from the 25 cycle system, Figure 3. A simple synchron- 
ous-synchronous frequency changer equipment is all 
that is required. 

When the large mill loads are taken on at 60 cycles 
it immediately becomes desirable to employ a sizeable 
frequency changer between the 25 and 60 cycle sys- 
tems, Figure 2. If 60 cycle power is purchased, then the 
frequency changer will enable maximum utilization of 
the 25 cycle generating equipment to supply power to 
the 60 cycle utilization equipment to reduce the de- 
mand, on the utility system. If both frequencies are 
supplied by company-owned generators, then the fre- 


Figure 10 — With the load center type of installation a 
saving of about 17 per cent is effected compared with 
the system shown in Figure 9. 
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quency changer ties between the two systems will re- 
duce the turbine generator reserve required to a mini- 
mum as the reserve does not need to be duplicated in 
both the 25 and 60 cycle systems. As a rule of thumb, 
the size of the frequency changers in such instances 
should be in the order of magnitude of the kva ratings 
of the largest turbine generators in the 25 cycle system. 
This will allow for ample interchange of power between 
the two systems. 

There need be no fear of wasting the investment in 
such a frequency changer set as the changeover from a 
25 to 60 cycle system for an entire mill will generally 
take decades. Even though all 25 cycle generation may 
be obsolete and eventually retired, the frequency 
changer will still be useful for supplying loads driven by 
existing 25 cycle motors such as pump houses, fans, etc. 
The cost of changing such facilities from 25 to 60 cycles 
is more than just changing the motors. Often the differ- 
ence in speeds obtainable will be such that complete 
new mechanical equipment is required as well as new 
motors. Because of this, it is expected that in any fre- 
quency changeover program 25 cycles will be in use for 
a good number of years. 

A second important point in system design for chang- 
ing frequencies is to recognize the fact that two more or 
less complete power systems, a new one for 60 cycles 
and the existing one for 25 cycles will be required for a 
good number of years. The first function of the 60 cycle 
system will be to pick up large spot mill loads. The 
function of the 25 cycle system will be to carry the re- 
maining existing 25 cycle load, some of which will be in 
the same areas as the 60 cycle load. This leads us to the 
conclusion that we cannot look forward to much sal- 
vage value of the 25 cycle system for use on 60 cycles 
That refers particularly to transmission lines, switching 
stations, ete. 


TYPE AND SIZE OF FREQUENCY CHANGER 


We previously mentioned the adoption of frequency 
changers for ties between the 25 and 60 cycle systems. 
The question naturally arises as to which type of fre- 
quency changer is best adapted to this service. The 


Figure 11 — For very heavy power loads, the load center 
principle will effect major economies. 
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major characteristics of the 3 most commonly used 
frequency changer is shown in Table IV. It is quite 
likely that a synchronous-synchronous set will not be 
adaptable because of inability to allow slight variations 


TABLE IV 
IMPORTANT CHARACTERISTICS OF THREE TYPES OF 
FREQUENCY CHANGERS 


Synchronous- 

synchronous Scherbius | Electronic 
Control power flow xX xX 
Control reactive flow xX xX 
Supply Rkva. . x x 
Stub-end operations xX xX 
Variable frequency ratio . xX x 


in average frequency ratio between the two systems. If 
the synchronous set is large enough, of course, it could 
keep the two systems in step. To do this the kva rating 
of synchronous-synchronous set should in general be at 
least 20 per cent of the kva rating of the total generat- 
ing capacity on the smaller of the two systems. For 
example, in Figure 4, if the 60 cycle system had 500,000 
kva of generating capacity, including utility ties: and 
the 25 cycle system had a total of 40,000 kva generating 
capacity, then to keep the 40,000 kva, 25 cycle system 
in step with the 60 cycle systems, the frequency changer 
should in general be at least 8000 kva rating. Where it 
is not desirable to employ a synchronous frequency 
changer set which is large enough to hold the two sys- 
tems rigidly together, then either the scherbius or elec- 
tronic type can be employed. The characteristics of 
these have been outlined in previous papers given be 
fore the Association of Iron and Steel Engineers. 


LOAD CONTROL 


As shown in Figure 5 certain types of rolling mills 
cause large fluctuations in load. These fluctuations may 
be many thousands of kw’s depending upon the size of 
the mill and may cause operating difficulties on the 


Figure 12 — A load center system similar to that shown 
in Figure 11 is shown except that 13.8 kv transmission 
is used with a saving of $5.00 per kva. 
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Figure 13 — The load center distribution system is the 
same as that shown in Figure 11. The cost per kva for 
33 kv is however, $22.50 and that for 69 kv is $20.50. 


utility system which supplies the steel mill. But what is 
often of more concern to the mill owner is that the 
billing for purchased electric power is often based on the 
maximum kva demand over a 15 minute or somewhat 
similar length of time. Hence, it is desired to take the 
power swings on the plant generating system as much 
as practical. 

A type of control, shown in Figure 6, has been devel- 
oped and used which can be connected in with the steel 
mill turbine generator governors to cause a large por- 
tion of these rapid load swings to be assumed by the 
steel mill generators and thereby even out the load 
curve on the utility. Typical load curves before and 
after installation of such control are shown respectively 
in Figures 7 and 8. This type of control reduces kva 
demand on the utility, hence may reduce power billing. 

There are papers available describing the detail 
functions of this equipment. 

The voltage surges caused by the fluctuating loads in 
many cases has been reduced to a satisfactory level by 
the use of automatic excitation control on the larger 
synchronous motors. This control causes the excitation 
to vary with load, hence causes these motors to draw 
substantially constant rkva while running. The kw de- 
mand varies with load on the mill. The kw component 
does not produce much voltage drop in the power sys- 
tem hence, there is less voltage variation due varying 
load on the large motors than if such control were not 
used. The rkva which does cause most of the voltage 
drop remains substantially constant, hence causing a 
voltage drop which is fairly constant and hence does 
not vary widely as the load on the large motor varies. 
This type of control is not adaptable to holding plant 
rkva constant because the plant load and that on a par- 
ticular motor or set of motors may not vary together, 
hence the excitation on a given motor may be reduced 
when it should, so far as load requirements are con- 
cerned, be increased. This may cause this motor to pull 
out of step. Papers are available describing this type of 
control. 

Another application of load control schemes is in con- 
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junction with frequency changer ties between 60 cycle 
utility systems and 25 cycle steel mill systems. In this 
case, the load control can be used to limit the demand 
on the power company and thereby limit the demand 
charges and obtain maximum amount of power from 
the utility for minimum cost. 

This type of equipment is relatively inexpensive and 
may offer large savings in power bills particularly 
where the cost of power is based primarily upon peak 
demands rather than on an energy basis. 


DISTRIBUTION SYSTEM VOLTAGE 


When one is planning a new mill or planning a con- 
version of an existing mill from 25 to 60 cycles there 
are certain factors which are of basic importance in de- 
signing the new distribution system. At the top of this 
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Figure 14 — 30,000 kva substation layout. 


list is selection of voltage and 6900 volts has been a 
common steel mill voltage. There are enormous systems 
operating at this voltage level. A study of these systems 
in light of present day practices indicates that for small 
and medium size steel mills the generation and trans- 
mission voltage of 13.8 kv is less expensive than 6900 
volts. The larger motors will be operated directly from 
13.8 kv. While these motcrs will cost around $1.50 more 
per horsepower at 13.8 kv than at 6.9 kv, this extra cost 
is more than saved by the fact that a 13.8 kv power 
system will cost about $3 to $4 less per kva than a 6900 
volt system. For example, only one-half as much cop- 
per is required to transmit a given kva of power of 13.8 
kv as at 6.9 kv, and switchgear-wise 1200 ampere 
breakers will carry more kva load at 13.8 kv than the 
more expensive 2000 ampere breakers will carry at 
6.9 kv. 

Whether the generation.,and transmission voltage b¢ 
13.8 kv or 6.9 kv, there should be a medium utiliza 
tion voltage to take care of motors in the range of about 
200 to 2000 horsepower where 460 volts is too low and 
6.9 kv or 13.8 kv are too high for some of these motors 
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see Table V. A voltage of 2400 generally best fits this 


TABLE V 
SMALL AND MEDIUM SIZE MILLS 


Generator, Medium size motor Small size motor 
transmitter and utilization utilization 
large motor voltage voltage voltage 
13.8 kv 2.4 kv 460 volts 
LARGE MILLS 
*Generator Large size Medium size Small size 
and motor motor motor 
transmitter utilization utilization utilization 
voltage voltage voltage voltage 
33 kv 
or 6.9 kv 2.4 kv 460 volts 
69 kv 


*Generated voltage stepped up through transformers to their voltages 


picture. This may seem to be somewhat at variance 
with the publicity that has been given 4160 volts in 
preference to 2400 volts in general industrial applica- 
tion. In these cases, 2400 volts is referred to as a distri- 
bution voltage and not as a utilization voltage. In the 
case of steel mills, 2400 volts is referred to purely as a 
utilization voltage and not for the transmission of 
power any distance. In all cases, there will of necessity 
be 460 volts for small utilization devices. 


DISTRIBUTION SYSTEM LAYOUT 


Large steel mills were among the first to use what is 
now called the load center system, Figure 10. This sys- 
tem is now used very extensively for distribution of 
power to low voltage utilization devices in industrial 
plants. The principle and economics of the load center 
system are shown in Figures 9 and 10. In the old style 
system, power is carried all the way at utilization volt- 


Figure 15 — 60,000 kva substation layout. 
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age and in the load center way (Figure 10), power is 
carried most of the way at high voltage to small sub- 
stations. The saving via the load center method is about 
17 per cént. 

The same fundamental principle can be adopted at 
higher voltage in large steel mill systems and similar 
savings made. A typical example would be a large steel 
mill having a demand of around 100,000 kva as shown 
in Figure 11. This is far too much power to even con- 
sider 6900 volts in a ncw or expanded system and not 
only for reasons of first cost. Considerable more space 
would be required for switchgear and transmission cir- 
cuits. A comparison has been made on such a system 
using the load center principle with 13.8 kv, 33 kv and 
69 kv. These are shown in Figures 12 and 13. The cost 
figures shown include power house switchgear and 
transformers, transmission line, substation transform- 
ers and switchgear, but do not include feeder breakers 
at substations. It will be noted that the 69 kv system 
is the least expensive. However, the 13.8 and 33 kv sys- 
tems have the distinct advantage that metal enclosed 
switchgear is available and was assumed to be used in 
these comparisons for these voltages. This, together 
with cable (aerial or underground) permits a com- 
pletely metal enclosed power system essentially free 
from the insulator cleaning problems associated with 
open lines and switchgear, hence, will reduce mainten- 
ance costs. 

Either the 69 or 33 kv systems used the load center 
principles whereby power is transmitted at 33 kv or 69 
kv to load center substations and there stepped down 
to utilization voltage. In this case the utilization volt- 
age would be 6900 volts because it is used only at spot 
areas and to allow for lower cost large motors. Again, 
it would be desirable to have utilization voltages at 
2400 and 460 volts. 

Step-down substations for such a system can consist 
of two transformers rated approximately 15,000 kva 
and yet not exceed 500,000 kva interrupting duty on 
the low voltage side, see Figure 14. This permits the 
application of standard removable breaker metal clad 
switchgear. Where larger spot loads are encountered, 
substations consisting of two 30,000 kva units with 
split secondaries as shown in Figure 15 can be used. 


CONCLUSIONS 


1. In summarizing, it is the viewpoint of the author 
that because of the increasing plant investment re- 
quired by power generation in marginal cases where 
there is consideration between purchased power and 
generated power that the trend will be more toward 
purchased power. 

2. While there have been rapid strides made in in- 
creasing steam pressure and temperatures for utility 
turbines, it is not expected that the highest steam pres- 
sures and temperatures can be proven economical in 
steel mills where low cost blast furnace gas is used for 
fuel and where loads are such that the more expensive 
high pressure units could not be fully loaded 24 hours 
a day. 

3. While rapid strides are being made in the develop- 
ment of the gas turbine, it is not expected that a gas 
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turbine suitable for burning blast furnace gas will be 
available immediately. 

4. There is a major trend toward the use of 60 cycle 
a-c instead of 25 cycle a-c for major expansions and 
steel mills. 

5. The adaptation of 60 cycles in 25 cycle areas will 
generally require the adoption of frequency changers 
to tie the systems together. 

6. It will not be economically feasible or good judg- 
ment to completely discard a 25 cycle installation and 
replace it with a 60 cycle installation. The changeover 
will come gradually with only new large loads being 
placed on the 60 cycle system at first. 

7. Load control means are available for reducing the 
peaks on utility systems caused by steel mill loads. 

8. The planning of distribution systems is a most im- 
portant item. One of the major factors is that of selec- 
tion of proper voltage and system arrangement. Higher 
voltages than 6900 volts are desirable. For very large 
steel mill systems, the load center system using 33 or 
69 kv as transmission voltage will be found most 
desirable. 
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Pa. 


Member: Mr. Beeman has been quite explicit in re- 
gard to these 25 and 60 cycles, but did not mention a 
word regarding the 50 cycles. I am interested in one 
plant where everything is going to be on 50 cycles. 
Would you give comment on 50 and 60 cycle systems? 

D. L. Beeman: Because we have very little 50 cycle 
power in this country, we have not spent any time 
studying that frequency compared with 60 cycles. We 
have, however, run across many foreign systems. In 
South America and other parts of the world, 50 cycles 
have been used instead of 60 or 25 cycles. 

I do not think 50 cycles is going to increase the cost 
over 60 cycles as much as 25 cycles will. First of all, 
there are many pieces of equipment which are common 
for both 50 and 60 cycles, for example, the same motors 
may in some cases be used on 50 and 60 cycles; of course 
the speeds are different. Transformers are not too dif- 
ferent at 50 and 60 cycles, therefore the cost of trans- 
formers may not be a significant factor. However, tak- 
ing an entire system, I do think if you buy equipment 
in the American market you will find there will be a 
slight increase in cost for the 50 cycle system in com- 
parison to the 60 cycles, just because it is off standard. 
Turbogenerators are slightly more expensive at 50 
cycles than 60. 
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In a country where everything is 50 cycles, 60 cycles 
in that country might present some of the same prob- 
lems that 25 cycles present in this country. The an- 
swer cannot really be determined except by actual 
analysis of the situation as you find it. 

F. Mohler: Mr. Beeman has covered a lot of territory 
in a very short time and given us many “rules of 
thumb” and short cuts for quickly appraising, at least 
in general, many of our distribution problems. 

I cannot emphasize too strongly that we be very 
careful before we expand any of our 25 cycle systems. 
I have entirely too many cases of “throwing good 
money after bad.” I have heard so many times “this is 
the last expansion we will ever have here and we might 
as well continue with our 25 cycles.” The instances 
where that “last expansion” has been only the begin- 
ning are too numerous to mention. 

Furthermore, obsolescence and modernization of 
eqipment is continually taking place whereby a-c 
drives are being replaced with d-c drives and m-g sets. 
Twenty cycle m-g sets and other equipment for these 
programs will cost you many an extra dollar and you 
can usually say “there is one I will have to write off the 
books one of these days.” 

May I, therefore, strongly recommend you take a 
good cold look before you decide. 

R. S. Hurtt: We too have a 25-60 cycle frequency 
problem. Our new equipment is going in at 60 cycles 
but we are still adding to the old 25 cycle and getting up 
to capacity on 25. What we are going to do I do not 
know, we are going to have to put in all new equipment 
at 60 cycle or run out of power, and also out of power 
from the utility. 


J. J. Booth: Some of us here in the Pittsburgh district 
have gone through disturbing power problems in the 
advancement of industry for more vears than we might 
care to mention. You raised the question of the 25 cycle 
and why it was adopted, and you are partially correct 
when you say it was on a question of low speed. We also 
bring into that picture that at that particular time 
there was the difficulty of getting a suitable material 
to go into gears to give us the proper gear reductions. 
so, therefore, we adopted the 25 cycle on this account 
as well as this lower speed. 

I do not think you missed very many things in your 
paper. You have covered an extensive field excellently 
and we have enjoyed it very much. We have, right here 
in the Pittsburgh district, the generating problems, the 
transmission problems, the conversion problems, and 
the distribution problems. I do not think you have 
listed a one but what we have had experience with in 
this district. 

The gas turbine is one thing that vou did not dwell 
on at any very great length. I would appreciate your 
going into that more fully in just a few minutes as | 
too believe the gas turbine will be extensively used in 
the not too distant future on many present day appli- 
cations where we are now using steam, diesel, etc. 

D. L. Beeman: I would like to be able to tell you more 
about gas turbines but I think that a vear or a year and 
a half from now, that it is going to be possible to talk 
much more intelligently about the gas turbine than I 
can today. 
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...the new tool steel annealing fur- 
naces described use, on the average, a 
mixture of 6000 cu ft of nitrogen and 315 
cu ft of propane .... the fuel rate is 300 
lb of bituminous coal per ton of steel.... 
no decarburization occurs, and carburi- 
zation does not exceed 0.005 in. on a 
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A THE recent modernization of the production facili- 
ties in the tool steel department at the Bethlehem plant 
of Bethlehem Steel Co. included the installation of five 
bell-type, gas fired furnaces, to meet the capacity and 
quality requirements in the heat treatment of high- 
speed and air-hardening grades of tool steels. 

These furnaces were designed for direct firing with 
desulphurized coke-oven gas, with the combustion sys- 
tem equipped with a two-zone temperature program 
control. Both the outer covers and the inner covers, or 
bells, are interchangeable and may be used with any 
of the five furnace bases. 

The function of the inner cover is to protect the 
charge from scaling and decarburization. This is accom- 
plished by circulating a controlled atmosphere—a mix- 
ture of nitrogen and propane, under the inner cover 
during the annealing cycle. This inner cover, which is 
made of heat-resistant alloy, is equipped with an oil 
seal to prevent infiltration of outside air or the products 
of combustion into the treatment atmosphere. The 
adoption of a controlled atmosphere of nitrogen and 
propane in this system was based on previous research 
with these gases in treatment furnaces. 

The design of the furnaces included all practical and 
applicable features assuring gas tightness. In the fol- 
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lowing are presented some of the more important fea- 
tures in their construction. 

The box-type bases (Figure 2), are of welded steel 
construction, bricklined, with all pipes and thermo- 
couple connections welded in place to prevent leakage. 
The hearth is surrounded by a steel trough which is a 
welded integral part of the base. This trough is filled 
with oil and serves as an airtight seal for the inner cover. 
Water circulating through a system of pipes in the 
trough maintains the correct temperature of the oil seal. 

Distributing pipes for the nitrogen-propane atmos- 
phere and protection tubes for the two thermocouples 
are admitted at both ends of the base. 

The cradles, (Figure 3) , that hold the charge of bars 
during annealing are fabricated from alloy steel with 25 
per cent chromium and 12 per cent nickel. They are 
supported on base plates of all-welded construction, 
equipped with four cradle posts to insure proper align- 
ment of the cradle when the inner cover is placed on 
the base. 

The inner covers (Figure 4) , made of the same alloy 
steel as the cradles, are of all-welded construction with 
corrugated side walls and a horizontal bottom skirt 
that fits flat on the base and is provided with a vertical 
extension on the outer edge which dips into the oil seal. 
This assembly is strengthened against the stresses of 
expansion and contraction by the insertion of a series 


Figure 1 — These annealing furnaces were recently installed in the tool steel department of the Bethlehem 


Steel Co., Bethlehem, Pa. 


















































Figure 2— The base plates were fabricated by welding. 
Photograph also shows the oil seal trough, thermo- 
couples and atmosphere piping. 


of angular expansion blisters where the side and end 
walls join the bottom skirt. 

The outer covers are refractory-lined steel boxes or 
bells on which the burners and the flue gas eductors 
are mounted. There are twenty low-pressure luminous- 
type burners to each bell, ten on each side, arranged in 
two zones of ten burners each, five to a side, with the 
combustion in each zone under separate control. They 
are designed to burn the major part of the gas at the 
bottom of the combustion chamber. Auxiliary gas may 
also be injected into the upper zone of the combustion 
area to provide added luminosity, if required. 

Fuel gas is supplied to the burners at 61% in. water 
pressure by means of a flexible hose equipped with a 
quick-acting coupling, and combustion air at the rate of 
1000 cfm, at 20 in. water pressure, supplied by a blower 
mounted at one end of the bell. 

The air-fuel mixture for each zone is proportioned by 
a valve on top of the bell. This air fuel ratio is checked 
with the aid of well-type manometers mounted on the 


Figure 3— A loaded charging cradle is shown in place, 
and the base is ready for the inner cover. 

























































bell, which indicate the air and gas presure in the re- 
spective headers after the proportioning valves. 

The heat input into the furnace is entirely controlled 
by the throttling action of the proportioning valves. 
The proper response of these valves is maintained after 
the initial setting by the action of the recording tem- 
perature controllers connected with the proportioning- 
valve motors. 

Combustion (Figure 5) takes place in U-shaped baf- 
fles, constructed of corrugated tiles and set in the side 
walls of the bell. They cover the burners and are pro- 
vided with a full opening at the top, and slots at the 
bottom to permit the escape of burning gases into the 
bottom zone of the inner bell, thus insuring uniform 
heat distribution. 

The flue gases are removed from the furnace by the 
two previously mentioned eductors which are installed 
at opposite ends of the outer cover and are activated by 
air from the blowtr which furnishes air for the com- 
bustion. This arrangement provides excellent circula- 
tion in the furnace. 

Four ports are installed in the outer cover, two in 
each end wall, to permit visual inspection of the burner 
operation and inner cover temperature conditions. 

Like the inner bell, the outer cover is equipped with 
a vertical downward extension or knife edge which dips 
into the oil trough, thus completing the gas seal. 

Two thermocouples are located in the roof and are 
suspended over each end of the inner cover. A separate 
two-point temperature recorder-controller is provided 
at either end of the furnace, with each recorder-con- 
troller connected to a roof and base thermocouple. The 
roof couple which is exposed to furnace atmosphere, 
controls the temperature until the base couple reaches 
a predetermined point, at which time the base couple 
takes over. A check box for testing the couples is 
mounted on the panel. 

Program controllers regulate the heating cycles, one 
controller for the soaking period (0-40 hrs) , and one for 
the cooling period (0-100 F per hr). 

Briefly, the consumption of coke oven gas during the 
combustion cycle ranges from 100 to 5,200 cfhr, with 
the resultant flue gas containing 10 per cent COs, 0.2 
per cent O., and 0.0 per cent CO, and with a furnace 
pressure at high heat input of plus 0.18 in. water and 
minus 0.02 in. water at minimum flows. 

The metallurgical atmosphere, as previously noted, 
consists of commercial nitrogen (oil-pump grade) 
piped into the plant, containing 0.5 to 3.0 per cent oxy- 
gen, dried to a dew point of minus 65 F and mixed with 
5-8 per cent propane. 

Nitrogen at 15 psi is supplied at the ‘point of con- 
sumption where the pressure is reduced to 5 psi. Propane 
is supplied at 20 psi from 6250 gal storage tank located 
in the plant and is also reduced to 5 psi before delivery 
to the panel. Both gases are proportioned by recording 
and indicating rotometers. The ratios are maintained 
by an air-loaded throttling valve in the nitrogen line 
which in turn responds in ratio to the manual propane 
setting. 

Flow of the atmospheric gas is reversed from one end 
of the charge to the other by use of an automatic pro- 
gram timer located on the panel board for each base, 
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and pressures are recorded as an index to atmospheric 


Figure 4 — The inner cover is shown in place on the base. 


density and circulation through the inner cover. 

The atmospheric gas is analyzed manually. A speci- 
fically developed CO. recorder with a range of 0-5 per 
cent CO. was first installed, and it gave good service. 
However, the use of this instrument was discontinued 
after experience proved that, due to the many var- 
iables, including variable oxygen in the supplied nitro- 
gen and oxides present in the furnace or in the charge, 
the CO-CO, ratio cannot be properly maintained and 
followed by CO. determinations alone. 

A typical cycle for a charge of 10,000 pounds of high- 
speed steel from bell on to bell off is 44 hours, of which 
12 hours are required for heating, 6 hours for soaking 
and 26 hours for cooling. Cooling is controlled to give 
a temperature drop of 30 F per hour down to 900 F, as 
registered by the base couples. 

During the heating cycle (Figure 6), when the base 
couples reach 950 F, the inner cover is purged with 300 
cu ft of nitrogen per hour until the oxygen content has 
dropped below 3 per cent. The flow is then reduced to 
240 cfhr and propane is introduced at the rate of 20 efhr. 
The flow-reversal cycle is set for 15-minute periods. 

After the introduction of propane, the reduction 


Figure 5 — With the bell in the raised position, one thermo- 
couple, one eductor pipe, and refractory baffles can 
be seen. 
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Figure 6 — This diagram gives the nitrogen and propane 
flows and the base temperature curves. 





cycle requires a more careful control of the CO.-CO 
ratio until a maximum of 1 part of CO. and 8 parts of 
CO has been reached. At this point the flow of nitrogen 
is cut to 100 cfhr and the propane to 3 cfhr, the inner 
cover pressure is raised to 1 in. water. An effort is made 
to maintain a ratio of 1:3 for the balance of the heat. 

When the cooling cycle has reached 1050 F, the pro 


pane is shut off and the inner cover is purged with nitro 
gen until the base couples have dropped to 980 F. At 
900 F, the outer cover is removed and placed on another 
base for the start of a new heat, while the inner cover 
remains in place until the base couples drop below 
300 F. 

On an average heat, 6000 cu ft of nitrogen and 315 
cu ft of propane are consumed. The metallurgical at 
mosphere has responded well to requirements. The resi 
dual oxygen carried by the nitrogen has never pre 
vented the successful establishment of proper carbon 
balances by addition of propane. 

A certain amount of tarry residues formed by the 
cracking of the propane in the furnace are deposited in 
the atmospheric exhaust lines. This necessitates periodic 
cleaning of the exhaust lines. 

On the whole, the results obtained from this newly 


Figure 7 — Buried thermocouples were used for a test and 
the resultant temperature curves are given in this 
figure. 
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developed furnace system have been very gratifying. 
To date there have been no difficulties due to surface 
decarburization, although we have experienced some 
slight carburization. These effects, however, are the 
result of operating conditions and should be followed 
and corrected from heat to heat by proper manipula- 
tion of temperatures, pressures, and atmosphere flows. 
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George Eckardt: In your remarks about finding a 
slight carburization, do you have any process whereby 
you can “neutralize” that condition, such as repeating 
the annealing process and modifying your furnace 
gases? Also in your paper, you said you arrived at a 
six-hour soaking period. Was that arrived at through 
experience only, or do you have means of telling when 
the charge is heated uniformly, throughout? 

William L. Forrest: The author’s explanation was 
quite complete. However, I would like to elaborate on 
a few points at this time and also discuss phases of 
furnace atmospheres. 

The inner covers are made of alloy steel with 25 per 
cent chromium and 12 per cent nickel. This alloy com- 
position requires conditioning prior to use to establish 
standard ratios of CO, to CO. This conditioning treat- 
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ment requires 100 to 160 hours, using nitrogen and pro- 
pane gases to establish a thin carbon deposit on the 
cover. The base also requires conditioning, but of 
shorter duration, at temperatures between 1520 to 1650 
F. This conditioning helps to establish CO.:CO ratios 


‘and to maintain these ratios for temperatures below 


1520 F. 


The reducing atmosphere is attained by introducing 
propane gas into the furnace, diluted with nitrogen gas. 
Mixtures of 1 to 8 per cent propane have been found 
satisfactory. 

Steels must first be segregated according to composi- 
tion, then according to annealing temperature. It is 
possible to anneal different compositions of various car- 
bon contents, using the same flows. For example, tung- 
sten high-speed steel of 0.70 to 0.76 per cent carbon con- 
tent and chromium-tungsten-molybdenum steel of 0.30 
to 0.38 per cent carbon content can be annealed to- 
gether at the same temperature, same flows and ratios. 
and still maintain their respective carbon contents. 
This is probably due to the fact that chromium and 
tungsten retard the absorption of carbon. If a moly- 
bdenum steel of 0.80 to 0.86 per cent carbon were an- 
nealed with the above grades, it would have decarburi- 
zation to a depth of 0.010 to 0.015 inches, per side. How- 
ever, if the above steels were annealed together with 
enough propane introduced to maintain 0.80 to 0.86 per 
cent carbon content, it would be found that 0.30 to 0.38 
per cent carbon steels would be carburized to a depth 
of 0.015 to 0.020 inches per side. The 0.70 to 0.76 per 
cent carbon content would be carburized 0.005 to 0.010 
inches per side. 

The two above results are obtained when using 
CO. :CO ratios of 1:3 and maintaining them as close as 
possible. When the annealing temperature drops below 
1520 F, ratios of 1:5 CO.:CO are necessary to main- 
tain carbon contents of mild alloy steels with the carbon 
ranging from 0.40 to 0.73 per cent. 

When using the same flows as those for the previous 
mentioned steels, decarburization would be encount- 
ered to such a depth that it would be necessary to scrap 
the material despite the fact that the carbon contents 
of these steels are lower than that of the high-speed 
steels. This we feel is due to the temperature, since less 
than 100 per cent cracking of the propane is encount- 
ered as stated in the book, “Reactions of Pure Hydro- 
carbons,” by Egloff. Thus, in order to maintain the car- 
bon content of mild alloy steels, it is necessary to set up 
higher initial flows, maintain them longer, and increase 
the dilution of the low flows in an effort to maintain a 
1:5 ratio of CO, to CO. 


When using a nitrogen and propane atmosphere with 
temperatures above 1500 F, it is necessary to reduce 
the flows as soon as possible in order to eliminate exces- 
sive sooting. This is not so important at lower tempera- 
tures, provided they are not run for excessive periods of 
time, as the cracking of propane is reduced below 
1520 F. 

In closing, let me state that this unit is not a car- 
burizing unit, despite the fact that slight carburization 
is encountered. In order to protect the steel we must 
aim for an atmosphere on the carburizing side, since de- 
carburization takes place much more readily than does 
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arburization. It is essential to the annealing unit that 
the mills and hammers supply material to it with mini- 
mum amounts of decarburization if the annealing is to 
be successful. 

J. C. Harris: I take it that silica carbide refractory 
blocks are being used to prevent flame impingement on 
the cover. It would be interesting to see the same type 
of furnace designed with radiant burners in order to ob- 
(ain a comparison. I do not know of any way to do it 
other than to take one of those furnaces and equip it 
with that type of burner, but I believe there would be 
vood heat distribution without the necessity of depend- 
ing on direction of gas flow and luminosity to give equal 
temperatures. 

The atmosphere discussion covers a broad scope. The 
introduction of propane into nitrogen in varying 
amounts can cover a wide field of applications, but as 
has been stated, carbon deposits and tar occur when 
the propane cracks. 

I think the gas equilibrium for carburization in the 
nitrogen-propane mixture is probably due primarily to 
the methane content of the cracked propane and there 
is a definite balance there between carbon content of 
the steel, the temperature and the ratio of the percent- 
age of hydrogen to the percentage of methane. If a gas 
is in equilibrium with the carbon in one steel, and if 
there is present another steel of different carbon con- 
tent, the gas is either going to be carburizing or decar- 
burizing, if the carbon content is less or greater than 
the first specimen. 

This coincides with what Mr. Forrest said in his dis- 
cussion. Now, there is another thing concerning atmos- 
pheres that was not brought out. There was a fine article 
several years ago in which the fact was brought out that 
there is an oxidizing and reducing condition for iron 
and iron oxide for every temperature depending on the 
ratio of percentages of water vapor to hydrogen and 
also carbon monoxide to carbon dioxide—these two 
curves have opposite slopes. When you maintain a 
product in an atmosphere which is in perfect equili- 
brium for one temperature, and then cool that product 
in that same atmosphere you get different equilibrium 
conditions. I think for all of us interested in atmos- 
pheres, that this is an absorbing problem. You people 
at the Bethlehem plant who are heating tool steel in the 
nitrogen-propane mixture have answered many prob- 
lems by reducing the CO and CO, down to Jow per- 
centages. 

E. K. Spring: When the company with which I am 
associated first undertook work on protective methods 
in handling steel, it was thought desirable to make the 
most of existing equipment. This called for a somewhat 
different line of attack than had we been installing new 
equipment designed for the job. 

Without doubt the place to start work in considering 
atmospheres for annealing purposes is at the mill rather 
than the annealing furnaces. The best of atmosphere 
control during annealing is wasted if the steel products 
going to the annealing are not in good condition. Care 
at annealing cannot salvage poor material. 

Control of combustion in forge or mill furnaces 
should be enforced as carefully as in any modern boiler 
plant, the purposes differing in the two operations, of 
course. There seems to be some balance between scaling 
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and decarburizing atmospheres which will heat the 
greatest tonnage for rolling and have best practicable 
surface and decarburization conditions. In my own 
experience, I have observed, where control of combus- 
tion was instituted, an appreciable increase in produc- 
tion and tremendous improvement in freedom from 
decarburization was enjoyed. 

During this work comparisons of various heating and 
loading cycles with atmosphere were made, and it was 
very evident that small charges heated quickly under 
controlled atmospheres gave better production and 
results than larger charges given long cycles with or 
without atmospheric control. These facts were an in 
valuable guide in building new furnaces with time, tem 
perature and atmosphere control. 

During work preliminary to installation of atmos 
pheric protection equipment, various sealing agents 
were employed to contain the gas within the covers 
used over bars, plate and coil stock. The idea behind 
this was a desire to permit carrying higher gas pres- 
sures within the hoods to combat any “breathing 
action” during the annealing cycle. 

During these experiments trouble was found with 
chrome ore carrying some small percentage of iron 
oxide, something over one per cent. Using a gas mixture 
containing free hydrogen, the ferric oxide in the chrome 
ore reduced to ferrous-oxide as a result of reaction with 
the hydrogen giving off water vapor and no better de- 
carburizing agent is known. The ferrous iron present 
before exposure was 0.70 per cent; after exposure 1.17 
per cent. The little water vapor evolved by this reduc 
tion appeared to have been sufficient to give trouble 

Thoroughly dried sand (SiO.) gave a fairly good 
seal with fair results on the product. Alumina (Al.O, ) 
was equally good. Both of these, however, were felt to 
be light and consideration has been given to other seal 
ing agents looking at specific gravity and inertness. 


Pere SiO, Specific gravity = 1.7 
Alumina ..—AI,O; Specific gravity =3.7 
Zircon ....—ZrO, ‘Specific gravity = 4.6 
Chrome Ore. Specific gravity = 5.0 
Zirconia ZrSiO,'—Specific gravity =5.7 


With the exception of the chrome ore, any of the 
above should be capable of giving good results. 

In undertaking any work along these lines attention 
and care must be given to containers which should pre 
ferably be of the stainless type. When first put in use 
they should have been cleaned free of scale. The pro- 
tective gas must be applied under some slight pressure. 
As little as less than 1 in. water may serve. Prior to 
delivery to the heating furnace, it should have been 
dried. My personal belief is that this is better than at 
tempting to ‘ 
propane. 

A. J. Fisher: I would like to ask Mr. Morris three 
questions. The first one is just how does he take the sul- 
phur out of the fuel gas, and why is it necessary to 
take out the sulphur? Our problem is a little different at 
Sparrows Point. We are using plain steel covers and we 
do not take out the sulphur. 

The second question is: Our temperature control is 
“on-and-off” for tinplate and flat sheet products, and | 
assume that in the Bethlehem case the control is full 
floating. Is that correct? 


‘soup up” the gas with carburizers, as 


























The third question is: What is the fuel rate and the 
charge weights of the various heats? I would like to 
have some idea as to what quantities you charge and 
what are the resultant fuel rates. 

John S. Morris: On the inner cover I would like to 
know the gage of the plates used in its manufacture, 
and the approximate number of heats you get for the 
life of the cover? 

G. J. Campbell: What is the end to end temperature, 
and the top to bottom temperature on the charge inside 
the inner cover? Have you experienced any difficulty 
with your alloy covers, and if so, what is the present 
analysis and what was the previous analysis before you 
had your trouble? I would also like to know why you 
use an oil seal in preference to a sand seal? 

F. H. Spiess: I would like to know something about 
the top burner on the outer cover. As I understand it, 
vou use this burner to obtain a luminous flame; but, I 
do not quite understand why you need luminosity at 
that location in a furnace of this type. 

F. C. Schoen: How much does it raise the cost of an- 
nealing a product per pound or per ton over the old 
method, not using atmospheres? In other words, some 
of the steels that have little profit margin, to add an- 
other cent or cent and a half per pound annealing cost 
will price you out of the market. A second question, are 
your gas and your propane ratios determined experi- 
mentally for the various compositions of steel or have 
you some more or less fool-proof formula to start off 
with, requiring only checking for final results? 

L. G. Coscia: I have a few questions. First, what is 
the size of the inner cover and do you have any details 
on the structural design? Secondly, do you have any 
mechanical method of recirculating the prepared at- 
mospheres under the inner cover. Third, you mentioned 
that the prepared atmosphere was introduced at one 
end, and then at the other end. Why is that done and 
how did you determine the cycle? 

L. W. Johnson: During this talk and discussion, the 
authors spoke of using the nitrogen enriched by pro- 
pane. The same analysis of furnace atmosphere can 
generally be obtained cheaper by other means, I am 
thinking particularly of burning air with the natural 
gas, or propane, rather than using the piped nitrogen 
supply which is not available to most people. I think it 
should be brought out why the authors selected com- 
mercial nitrogen, rather than the conventional atmos- 
phere converter. 

William N. Horko: What is the life of the inner 
covers and what type of metal is used in the support for 
holding the charge? 

N. C. Bye: I would like to know the pressure in the 
combustion chambers and under the cover. It seems as 
though there is a slight negative pressure in the com- 
bustion chamber and a positive pressure under the 
cover. | would also like to know if you consider the sur- 
face conditions of your charge, that is whether it is a 
pickled charge free from scale, or as rolled, in deter- 
mining the type of atmosphere you would use in the 
atmosphere control cycle. 

H. L. Giiford: In this operation Mr. Morris speaks 
particularly of high-speed steels. In the alloy and tool 
steel division at Bethlehem, we also anneal the regular 
engineering steels. There we use nitrogen and propane. 
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We not only have gas-fired furnaces but also electric- 
ally heated furnaces, and we use an atmosphere in the 
furnace without hoods, as well as with hoods. There we 
have every analysis you can think of and most every 
temperature you can think of. But how do they arrive 
at the proper composition whereby 5 of CO to 1 of CO., 
or negligible CO.? We know that certainly it requires 
much more CO, in fact we have known that for vears, 
and so I wondered just how the combustion men ar- 
rived at that ratio and how we arrived at practically the 
same thing, around $12:1, instead of 5:1 on the ordi- 
nary engineering steels. I think that as early .as 1930 
when we first started to work with atmospheres, and 
with partially burned gases, gas burned at 21% and 38, 
4 or 414 or 5 to 1, and there was complete combustion. 
I am speaking of coke oven gas now, and when we put 
that in the furnace, we reduced the hot rolled oxide. 
We had good, and we had poor and we had intermediate 
results. And so, I think we have made good progress for 
now, we have mostly intermediate and good results. We 
do not have poor results. We still have a long way to go. 
There is a big difference between a little furnace in the 
laboratory and one pretty near the dimensions of this 
room. Mr. Harris made some remarks as to the size of 
furnace, which entails long-time temperatures, twenty 
hours heating, 10 hours soak, 30 hours cool, 100,000 Ib 
of bars or forgings going into a furnace at one time. It is 
tremendous. You just cannot help but have variables 
in a thing like that, so I wondered how they arrived at 
this 5:1 ratio. 

A. H. Arbogast: There have been so many questions 
on atmospheres that I have tried to condense them to 
cover as much as possible in a few paragraphs. To an- 
swer all of the questions that Mr. Gifford and these 
gentlemen have asked us tonight, would really mean 
the preparation of another paper. The development of 
atmospheres in our plant had its beginning many years 
ago in the electric treatment, and Mr. Gifford must 
remember with some sorrow the results we had, not 
only with the steel we were treating, but with the 
furnaces. 

We started out with straight coke oven gas, loaded 
with sulphur, containing 450 grains per 100 cu ft and 
proceeded to introduce this gas into the furnace to burn 
up the oxygen in the furnace atmosphere. We made a 
wonderful job of the heating elements in the furnace. 

Later,on we went into the development of the use of 
blast furnace gas, and in this gas we had no sulphur but 
had a very high CO. content. Although we had a high 
CO content we also mixed it with various hydrocar- 
bons with varying degrees of success, and again had 
disastrous results with the alloy heating elements. 

This experimentation continued for vears until fin- 
ally we put in atmospheric gas producers and started 
to see some light. We used these producers with desul- 
phurized coke oven gas. We are handicapped in Beth- 
lehem because we do not have natural gas. Our coke 
oven gas is sulphur laden and we have to desulphurize, 
so our results with coke oven gas burned in a generator 
depends on our efficiency of desulphurization. 

We have continued using these producers for pit fur- 
nace atmosphere, but for the present development it 
was decided that we use pure nitrogen. So we ran many 
tests in the electric treatment department using various 
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vrades of nitrogen. We found out what we could do with 
straight nitrogen and what we could not do with it. We 
found out what the oxygen and what the various grades 
of water meant in it. We also used it mixed with hydro- 
ven and propane. In the preliminary tests we started to 
develop ratios and found that we could neutralize the 
oxygen carried in the nitrogen by the use of small quan- 
tities of propane. We were still somewhat undecided as 
to what effect this propane was going to have, inasmuch 
is it was being cracked under the inner cover. 

With the development of the use of dry nitrogen and 
propane, we started to work out ratios that we knew we 
could use with certain steels. As previously stated, in 
order to give you an intelligent talk on the ratios of 
various steel analyses vs the ratios of various CO. 
ratios of nitrogen, would mean the preparation of an- 
other paper so let us suffice to put it this way: 

The CO,:CO ratio depends on temperature as well 
as on the carbon content of the steel and the protective 
non-ferrous metals alloyed in the steel. Some of these 
metals such as nickel and chromium may be protective. 
On the other hand, steels containing other metals have 
different characteristics. 

We had been warned by good authority that any 
oxygen in the nitrogen would spoil our process. We have 
found that the nitrogen we use contains less than 0.5 to 
3 per cent oxygen and can be handled with the use of 
| to 8 per cent propane, as we have explained here 
tonight. 

Mr. Fisher asked the question why we use nitrogen 
and propane, instead of burning coke oven gas. We can 
burn coke oven gas or we can burn blast furnace gas and 
produce a satisfactory atmosphere, but the equipment 
involved together with the cost of operation would be 
beyond the amount we are now paying for this propane- 
nitrogen mixture because we require only a simple 
apparatus consisting of two rotometers to prepare this 
gas. We require no COQ, absorption. We require no 
dryers. As received, this nitrogen is dried to minus 65 
F, so we are justified in feeling that we have a simple 
mixture that is doing the job. We do not know how 
far we can go with it, but we are still working on it, and 
we will apply it to whatever extent it can be economi- 
cally supplied and used, before continuing the develop- 
ment and further application of atmospheric gases gen- 
erated from coke oven or blast furnace gas. 

M. K. Morris: Mr. Eckardt was asking about the 
annealing process and the amount of carburization that 
takes place, and what we do to take care of the steel 
that has been carburized. 

Carburization is very, very slight, and I believe Mr. 
Forrest mentioned this fact in his discussion. It 
amounts to 0.005 in. on a side and is not sufficient to 
cause any great concern. However, we must be con- 
stantly on the watch, to make sure we do not over- 
carburize. 

Mr. Eckardt also asked about the six-hour soaking 
period and how we arrived at that time. If you recall 
from the chart, the base couples are exposed to the 
same atmospheres as the charge and the base couples 
take over the control of the heating cycle when the tem- 
perature has reached maximum. As a matter of inter- 
est, we checked our thermocouple temperature and our 
base temperatures with some couples buried in the 
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charge, and we have established a differential from base 
temperature and charge temperature which has proven 
through practice to be very satisfactory. 

Mr. Harris asked about the silica carbide refractory 
blocks. These are what we are using. It is a three section 
block. 

Mr. Fisher wanted to know how we desulphurized 
coke oven gas. It is done with a tower and a sodium 
carbonate spray, and the reason for desulphurizing is 
the analysis of the inner cover. We wanted to be sure 
we got the sulphur out so as not to cause grain growth 
of the nickel in the inner covers. 

Mr. Fisher is correct in assuming the control is full- 
floating, and, as to the fuel rates, we have been able to 
obtain for a month’s operation, fuel rates within the 
neighborhood of 300 Ib of bituminous coal to a ton of 
steel produced. That is a month’s average. The charge 
is 10,000 lb: the inner cover weighs 3.500 Ib. and the 
cradle 3,000 lb, giving a total of 16,500 Ib. 

I believe Mr. Morris inquired about inner covers 
the gage and the life. The thickness of the inner covers 
is 34, in. The life has not been determined on the inner 
covers because the unit is comparatively new and we 
have not had any of the existing covers fail. 

Mr. Campbell asked about end to end and top to top 
temperatures. It has been proven through tests that 
end to end and top to top are within plus or minus 10 
degrees F. Analysis of inner covers is 25 per cent chro- 
mium, 12 per cent nickel. The initial covers that went 
into the operation were plain carbon steel inner covers. 
An gil seal is used in place of a sand seal because oil 
provides a more positive seal. 

Mr. Spiess inquired about the luminous burners. We 
are not using that feature. The burners are available in 
the event they should become necessary when different 
stock is to be treated. 

Mr. Schoen asked about comparative costs of anneal- 
ing with atmosphere and without atmosphere. I am not 
prepared to give costs tonight. However, I can say that 
there has been a saving. This saving has been brought 
about by the elimination of pickling and wheelabrating. 

The nitrogen and propane ratios have been deter 
mined experimentally. 

Mr. L. G. Coscia requested the size of the inner cover. 
If vou notice, the inner cover has several dimensions— 
the effective volume is 4 ft wide by 151% ft long, by 3 ft 
31% in. high. There is no mechanical method for recir- 
culating under the inner cover. The reason for the re- 
versal of the flow under the inner cover is to cause cir- 
culation. The reversal cycle was determined from ex- 
perience. 

There was a question by Mr. Bye about cover pres 
sures. We vary our controlled atmosphere pressures in 
the inner cover during the course of the heat, with a 
maximum pressure of 1 in. of water. The combustion 
atmosphere pressure at the hearth level varies from 
0.18 in. pressure which we obtain when burning 5200 
cu ft of gas an hour, and when burning gas at the rate 
of 100 cu ft an hour the pressure is then —0.02 of an 
inch at the hearth. 

Mr. Horko asked for the analysis of the cradles and 
the inner cover life. The cradles are made of 25 per cent 
Cr and 12 per cent Ni steel. The inner cover life has not 
been determined due to the newness of the installation. 
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(? Cf Williams 


PRESIDENT, 1949 


ASSOCIATION OF IRON AND STEEL ENGINEERS 


C. H. WILLIAMS was graduated from the University of Colorado in 1926 
and was employed by Jones & Laughlin Steel Corp. as shear foreman in their 
Pittsburgh plant. In 1927 he became a junior engineer in the power depart- 
ment of National Tube Co. at Pittsburgh, shifting in 1930 to the Ohio works 
of Carnegie Steel Co. Here he served successively as junior engineer, power 
and fuel engineer, and assistant chief engineer. In 1940 Mr. Williams was 
transferred to the Pittsburgh office of Carnegie-Illinois Steel Corp. as power 
and fuel engineer on the staff of the chief engineer, and was subsequently 
appointed assistant chief engineer of the Pittsburgh district. In 1941 he was 
placed in charge of a newly organized defense engineering staff to coordinate 
the engineering of defense steel plant expansions of the company in the 
Pittsburgh district. He was subsequently transferred to the United States 
Steel Corp. of Delaware as assistant to the vice president of engineering, and 
in 1943 to chief engineer of the Pittsburgh district, Carnegie-Illinois Steel 
Corp. He was appointed chief engineer of Carnegie-Illinois Steel Corp. in 
January, 1948. 
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We need not be able to forecast the precise pattern of coming 















business or political conditions to identify 1949 as another year of 

opportunity and challenge to the engineering and operating personnel 

of the steel industry, and of those other industries which serve it. 

Regardless of the particular turn of events, there will continue to be 

important and interesting problems for all of us and our Association 
4 to recognize, attack and solve. 


Your Association accomplishes its main objective when it con- 
structively assists its entire membership — now in excess of 3900 
active, associate and junior members — by instigating and publicizing 
f} the latest practical and technical developments applicable to the 
industry we serve. Your Association can attain this end only in pro- 
portion as its individual members contribute to and cooperate in its 
varied activities. 


Your 1949 officers and directors hope to merit a full measure of 
your constructive support and cooperation, so that we may together 


contribute to the improvement of the industry and the economy which 
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we serve. 
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J. F. BLACK I. N. TULL 


Treasurer 


DIRECTORS 
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ALBERT S. GLOSSBRENNER attended the University of Wisconsin and later 
entered the employ of the old Illinois Steel Co., one of the predecessors of 
Carnegie-lllinois Steel Corp., at the Gary, Ind. tin plate plant. He then trans- 
ferred to the same company's South Works at Chicago as assistant foreman. 
Five years later he joined Youngstown Sheet and Tube Co. at Youngstown, 
Ohio, as assistant superintendent of the hot strip mill becoming superintendent 
about three years later. He was appointed superintendent of the Brier Hill 
plant in September, 1942, and in 1943 was named general superintendent 
of the Youngstown district of Youngstown Sheet and Tube Co. In December, 
1946, Mr. Glossbrenner was named assistant vice president of operations. 


JOHN F. BLACK received his elementary schooling in the Enid, Okla., 
city schools and attended the United States Naval Academy, class of 1926 
He started in the steel business as pipefitter helper at Bethlehem Steel Co.'s 
Sparrows Point plant, progressing to steel shipper, labor foreman, gashouse 
foreman, general foreman of gas producers, combustion engineer, and 
general foreman of pipe mills. In 1941 he transferred to Atlas Steels, 
Limited, Welland, Ontario, as fuel engineer and in 1943 was made assistant 
works manager. In January 1947, Mr. Black was appointed general super- 
intendent, Buffalo plant, Wickwire Spencer Steel division of the Colorado 
Fuel and Iron Corp. 


I. N. TULL was born in Anniston, Ala., reared in N. C., and graduated from 
North Carolina State College in electrical engineering in 1910. After a brief 
period of telephone work, he entered General Electric Co.'s test course at 
Schenectady. He was transferred to their Cleveland office’s engineering 
department in 1912, remaining there until 1915, when he was employed by 
Corrigan, McKinney and Co. as electrical engineer. The next 12 years were 
spent in engineering and construction work as that company built blast fur- 
naces and a steel plant at Cleveland, Ohio and proceeded with extensive 
electrification of their iron mines and the opening of coal mines. In 1927, 
general supervision of electrical maintenance and operations was added 


JOHN L. YOUNG 


Secretary 


E. L. ANDERSON 


Director-at-Large 


to the construction duties. After the merger with Republic Steel Corp. in 1935, 
Mr. Tull became electrical superintendent of the Cleveland district for 
Republic. 


JOHN L. YOUNG is a native of Evansville, Ind. and graduated from the 
University of Indiana. Mr. Young began his career with Timken Roller Bearing 
Co. in Canton, Ohio, where he held various positions in the alloy tube and steel 
departments; he later transferred to the metallurgical department. In 1930, 
Mr. Young went to Pittsburgh for Timken as a development engineer, and 
later returned to Canton and became assistant general manager of Timken’s 
industrial division. Mr. Young joined United Engineering and Foundry Co., 
Pittsburgh, Pa., in 1936. In 1941, he was loaned as project manager to 
design and construct the Defense Plant Corp.'s aluminum rolling mills at 
Trentwood, Wash. He was vice president in charge of industrial research 
and development for United Engineering and Foundry Co., before assuming 
his present position as vice president in charge of engineering of United 
States Steel Corp.'s National Tube Co. in 1945. 


E. L. ANDERSON has been associated with the iron and steel industry for 
over 30 years, having started in the electrical department of the Bethlehem 
Steel Co. at Sparrows Point, Md., in 1917. He was transferred to the Johns- 
town plant of Bethlehem in 1937, and was appointed superintendent of the 
electrical department of that plant in 1940. 


ROSS E. BEYNON came from a family who originally were from Merthyr- 
Tydvil in Wales. His father was a bar mill roller and a roll turner. Mr. Beynon 
received his first experience working under his father in a roll shop and 
various rod and bar mills, starting at the age of 12. He studied mechanical 
engineering and drawing at home and worked a short while at drafting in 
industries other than rolling mills. He returned to the steel industry at Carnegie- 
Illinois Steel Corp.'s South works at Chicago, Ill. as roll draftsman. He became 
assistant superintendent and in 1931 became superintendent of roll depart- 
ment, the position he holds at this time. 


ROSS E. BEYNON 


Director 
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E. T. W. BAILEY was born at Hawkesbury, Ontario, Canada, and re- 
ceived early education at Lakefield and Peterborough, Ontario, Canada. 
He graduated from the University of Toronto with a degree of bachelor of 
applied science in 1926. In 1932 he received the professional degree of 
chemical engineer from the same institution. After graduation he joined the 
staff of the Aluminum Co. of Canada, Ltd., Arvida, Quebec where he acted 
as assistant chief chemist. In 1928 he transferred to the engineering de- 
partment of the Steel Co. of Canada, Ltd., in Hamilton, Ontario and some 
years later became head of their combustion engineering department. 


H. W. NEBLETT was born in Charlotte, Tenn. where his elementary school- 
ing was received. He received a B.S. degree in electrical engineering at the 
University of Tennessee, Knoxville, Tenn. in 1910. He began his career as 
designing engineer with Commonwealth Edison Co. in Chicago, Ill. In 1917 
he became affiliated with Mark Manufacturing Co. as assistant electrical 
engineer. At Indiana Harbor, Ind., in 1920, he became electrical engineer, 
Steel and Tube Co. of America at Chicago. From 1922 to 1927 he was a 
consulting engineer on a project for Colorado Fuel and Iron Corp., Pueblo, 
Colo. From 1927 to 1932 he was president of Neblett Engineering Co., 
consulting engineers. In 1932 he was appointed special engineer, Inland 
Steel Co., East Chicago, Ind., the position he holds at this time. 


J. D. O'ROARK was born in Broadway, Va. but received his elementary 
and high school education in the public schools of Covington, Ohio. He received 
his bachelor of electrical engineering degree from the Ohio State University 
in 1926. His initial employment consisted of four years on the test floor of the 
Westinghouse Electric Corp.'s East Pittsburgh works. From there he entered 
the employment of the Weirton Steel Co., Weirton, W. Vc., first as electrical 
field engineer in construction and maintenance work, later as electrical 
maintenance foreman of the 54 in., 10 in. and 16 in. strip steel departments, 
and in 1947 became electrical superintendent. 
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R. L. HALL was graduated from Georgia Institute of Technology in 1931 
with a degree in electrical engineering. In 1936, Mr. Hall was first employed 
as a co-operative student in the electrical department, Fairfield wire works, 
Tennessee Coal, Iron and Railroad Co., and later was transferred to the 
industrial engineering department. He was transferred, in 1939, to the 
electrical department, Ensley works, as assistant chief electrician, and at 
present is superintendent of the mechanical and electrical department, Ensley 
works. 


WILLIAM N. HORKO was first an electrician with various electrical con- 
tractors in Philadelphia until 1921. He went to college preparatory at Brown 
preparatory evening school 1919-1921 and graduated from Drexel Institute 
in 1925 with a degree in electrical engineering. Mr. Horko went with General 
Electric Co. and United Engineers and Constructors, Inc., as an electrical 
draftsman. He then entered employment of Henry Disston and Sons, Inc., 
Philadelphia, Pa., in 1926 as electrical draftsman. In 1930 he was made 
furnace engineer in charge of all heating and heat treating equipment, 
which position is held at the present time. 


PHIL E. HAGLUND, upon leaving high school, worked in the laboratory 
of the Oliver Mining Co. for about 8 years, finishing several courses in 
chemistry in the meantime. In the fall of 1914, he moved to the laboratory 
of the Semet Solvay Co., in Detroit, Mich. From the fall of 1915 until the 
present Mr. Haglund has been with the Ford Motor Co. in Detroit and 
Dearborn, Mich., serving in numerous metallurgical jobs in both iron and 
steel. He began in their laboratory from where he was transferred to the 
foundry and placed on their first electric furnace. The job led to larger and 
larger furnaces until one was built of 50-ton capacity. For a period of about 
8 years he worked on electric furnaces, mostly on experimental and devel- 
opment work. Following this he was in charge of the iron melting department 
ond, for a short while, served as assistant superintendent in the foundry 
He left the foundry in 1926 and served as assistant superintendent and super- 
intendent in the open hearth department until 1941. Since then he has had 
various duties in the field of steel metallurgy and at present is looking after 
the metallurgical end of making electric furnace rim steel 
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JOHN STOUFFER 


JOHN STOUFFER is chief engineer with Republic Steel Corp. in the 
Youngstown, Ohio, district. Previous to going with Republic Steel Corp. in 1933. 
Mr. Stouffer was with Inland Steel Co., Arthur G. McKee Co., Kopoers Co., 
and Westinghouse Electric Corp. He obtained his engineering education ot 
the University of Maryland and Carnegie Institute of Technology. 


PAUL E. THOMAS, chief engineer of Carnegie-lllinois Steel Corp., Gary 
steel works, Gary, Ind., was born in Indiana and graduated from Purdue 
University's school of electrical engineering in 1927. Mr. Thomas obtained 
his early steel mill experience working summer vacations at American Sheet 
and Tin Plate, Elwood, Ind. He was employed by the Illinois Steel Corp., 
Gary, Ind. in 1924 as a wireman and later as an electrical testing engineer, 
taking leave of absence to finish his senior year at Purdue University. In 
1929 he left the steel industry to go with Byllesby Engineering and Manage- 
ment Co. as a design engineer and squad boss. From 1932 to 1936 he was 
employed by the city of Crown Point, Ind., in charge of construction of a 
water filtration plant. He again entered the steel industry in 1936 in the 
employ of Carnegie-illinois Steel Corp., Gary steel works as a design 
draftsman design engineer and squad boss. From 1942 to 1944 he was 
assistant chief engineer and later acting chief engineer for Carnegie-lllinois 
during the construction and operation of the Gary armor plate plant. After 
this he wes appointed assistant electrical engineer at Gary steel works, 
later became project engineer and in July, 1947 was appointed to assistant 
division superintendent of maintenance. In July, 1948 he was named chief 
engineer of the Gary works. 


PERCY J. BRITT was born and educated in Syracuse, N. Y., where he was 
graduated from the Christian Brothers Academy (high school). Mr. Britt 
worked 18 years for Halcomb Steel division, Crucible Steel Co. of America, 
Syracuse, N. Y., starting as rolling mill clerk, then going to assistant foreman 
of bar mills, night superintendent, and superintendent of inspection and 
shipping departments. He then went to the Simonds Saw and Steel Co., 
Lockport, N. Y., for six years, as assistant superintendent. In April, 1947, 
he joined the Wickwire Spencer Steel division, Colorado Fuel and Iron Corp., 
as assistant superintendent of industrial relations with his headquarters in 
Buffalo, N. Y. 
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Director 
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JULIUS E. GRAF was born in Pittsburgh and is a graduate of Carnegie 
Institute of Technology. After 28 years service with the subsidiaries of the 
United States Steel Corp., Mr. Graf became affiliated with Treadwell Co. 
in 1939. At the close of his service with United States Steel Corp., he became 
associated with the American Sheet and Tinplate Co Mr. Graf was chief 
engineer of that company at the time of the merger in 1936 with Carnegie- 
Illinois Steel Corp. After the merger, he became assistant chief engineer of 
the newly formed Carnegie-lilinois Steel Corp. In October, 1940, Mr. Graf 
was appointed assistant chief engineer of the Jones & Laughlin Steel Corp., 
Pittsburgh, Pa., the position he holds at the present time. 


J. L. TATMAN was born in Portsmouth, Ohio, February 3, 1900. Mr. Tatman 
attended grade schools there and graduated from North High School, 
Columbus, Ohio. He attended the engineering school at Ohio State University. 
He later graduated from Massachusetts Institute of Technology with a B.S. 
degree in metallurgy. During summer vacations, he worked at blast furnace 
plants of the Shenango Furnace Co., Sharpsburg, Pa. and the Sharon Steel 
Hoop Co. at Lowellville, Ohio. After his graduation from MIT he worked in the 
blooming mill at Youngstown Sheet and Tube Co. in various recording 
capacities. He was then sent to the coke plant for a short period and worked 
on the batteries and in the by-product division. He was transferred to the 
Brier Hill division as a student engineer for approximately eighteen months, 
and was then placed as assistant superintendent of blast furnaces a’ Hubbard 
furnaces. He was returned to the Brier Hill plant as steam and combustion 
engineer, then to the sheet mill as assistant superintendent in charge of the 
finishing departments. In 1936 he became assistant superintendent in charge 
of rolling mills at the Edgar Thompson works, Carnegie-illinois Steel Corp. 
He went to the Wheeling Steel Corp. in 1943 as assistant to the general 
manager and in February, 1948, was made blast furnace superintendent 
at the Steubenville-South blast furnaces at Mingo Junction, Ohio. 


C. E. PRITCHARD was graduated from Carnegie Institute of Technology 
in June 1932. Upon graduation he joined the lubrication department of the 
Atlantic Refining Co., leaving in August, 1937 to join the mechanical depart- 
ment at the Warren district of the Republic Steel Corp. Here he served in 
the capacity of oiler and millwright until July 1938, when he assumed the 
duties of lubrication engineer of the Warren district. In March 1941, he was 
advanced to his present position of chief lubrication engineer of all Republic 
operations. 


CHARLES E. PRITCHARD 
Director 
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ADVISORY COMMITTEE 


Past Presidents, AISE 


1907-19088 JAMES FARRINGTON, Electrical Superintendent, 
Wheeling Steel Corp., Steubenville, Ohio. 
19099 JOHN C. REED (Retired) , Steelton, Pa. 
1910 F. P. TOWNSEND, Development Engineer, Copperweld 
Steel Co., Glassport, Pa. 
1914 E. FRIEDLANDER (Retired) , Los Angeles Calif. 
1919 D. M. PETTY, President, Philadelphia, Bethlehem and 
New England Railroad Co., Bethlehem, Pa. 
S. JEFFRIES, President and General Manager, Uni 
versal Boring Machine Co., Hudson, Mass. 
.S. HALL, United Engineers and Constructors, Chicago. 
Ill. 
. B. GERHARDT, United Engineers and Constructors, 
Philadelphia, Pa. 
1924 R.S.SHOEMAKER, Cincinnati District Manager, Brooks 
Oil Co., Middletown, Ohio. 
1926 G. H. SCHAEFFER (Retired) , Reading, Pa. 
1930 F. W. CRAMER, Electrical Engineer, Carnegie-Illinois 
Steel Corp., Pittsburgh, Pa. 
. O. SCHNURE, Electrical Superintendent, Bethlehem 
Steel Co., Sparrows Point, Md. 
1932. J. J. BOOTH, Superintendent of Maintenance, Carnegie 
Illinois Steel Corp., Duquesne, Pa. 
1933. J.D. DONOVAN (Retired) , Massillon, Ohio. 
1935 W. H. BURR, Electrical Superintendent, Lukens Steel 
Co., Coatesville, Pa. 
1937. Chairman: H. G. R. BENNETT, (Retired) , Eustis, Fla 
1938 L. F. COFFIN, Superintendent, Mechanical Department. 
Bethlehem Steel Co., Sparrows Point, Md. 
1989 C. CLARKE WALES, Chief Project Engineer, Engineer- 
ing Department, National Tube Co., Pittsburgh, Pa 
1940 J. A. CLAUSS, Vice President in Charge of Engineering, 
Great Lakes Steel Corp., Ecorse, Detroit, Mich. 
1941 W.A. PERRY, Assistant to General Superintendent, In- 
land Steel Co., East Chicago, Ind. 
1943 F. E. FLYNN, District Manager, Republic Steel Corp.. 
Warren, Ohio. 
1944 CHARLES L. McGRANAHAN, Assistant General Super 
intendent, Jones and Laughlin Steel Corp., Pittsburgh 
Works, Pittsburgh, Pa. 
1945 J. L. MILLER, Assistant Chief Combustion Engineer. 
Republic Steel Corp., Cleveland, Ohio. 
1946 FREEMAN H. DYKE, Manager of Operations, Compania 
de Acero del Pacifico, Concepcion, Chile. 
1947 L. R. MILBURN, Chief, Korean Power Mission, Seoul. 
Korea. 
1948 A.J. FISHER, Assistant Chief Engineer of Construction. 
Bethlehem Steel Co., Bethlehem, Pa 
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MEMBERSHIP COMMITTEE 


Chairman: A. S. GLOSSBRENNER, Assistant Vice President of 
Operations, Youngstown Sheet and Tube Co., Youngstown, Ohio 

P.E. HAGLUND, Supervisory Engineer, Ford Motor Co., Dearborn. 
Mich. 


J. D. O' ROARK, Electrical Superintendent, Weirton Steel Co.. 
Weirton, W. Va. 
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H. C. RODGERS, Superintendent Finishing Departments, Tin Mill, 
Youngstown Sheet and Tube Co., East Chicago, Ind. 

Ss. east President, Ebbert & Kirkman Co., Inc., Birmingham. 
Ala. 

W. A. HOLT, Assistant Superintendent, Mechanical and Electrical 
Departments, Atlas Steels, Ltd., Welland, Ontario, Canada. 

JAMES KING, JR., Sales Engineer, National Carbon Co., Niagara 
Falls, N. Y. 

W. E. REIBER, Assistant Chief Electrician, Great Lakes Steel Corp.. 
Ecorse, Detroit, Mich. 

E. F. WEISS, District Manager, Cutler-Hammer, Inc., Detroit, Mich 

G. H. SCHAEFFER, JR., Electrical Engineer, Carpenter Steel Co.. 
Reading, Pa. 

C. P. HOLT, Sales Engineer, Westinghouse Electric Corp., Balti 
more, Md. 

E. F. CARY, Manager Pittsburgh District, Fast Coupling Depart 
ment, Koppers Co., Pittsburgh, Pa. 

A. G. ERICSON, Chief Engineer, Homestead Works, Carnegie-Tlli 
nois Steel Corp., Munhall, Pa. 

J. H. FRANZ, Superintendent Maintenance, Ohio Works, Carnegie 
Illinois Steel Corp., Youngstown, Ohio. 

D. L. ORTON, Vice President Charge of Sales, Clark Controller Co.. 
Cleveland, Ohio. 

C. W. BRUCE, Assistant Chief Engineer, Republic Steel Corp 
Chicago, Ill. 

J —=" Switchgear Specialist, General Electric Co., Chicago 


STANDARDIZATION AND RESEARCH 
COMMITTEE 


General Chairman: FRANK W. CRAMER, Electrical Engineer, 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 

L. J. GOULD, Chief Engineer of Construction, Bethlehem Steel Co 
Bethlehem, Pa. 

C. L. McGRANAHAN, Assistant General Superintendent, Jones & 
Laughlin Steel Corp., Pittsburgh, Pa. 
(Chairman sub-committee on rolling pressures and power re- 
quirements for rolling mills) 

J. E. BODOH, Electrical Designer, Carnegie-Illinois Steel Corp.. 
Gary, Ind. 
(Chairman sub-committee on crane wiring) 

R. W. GRAHAM, Electrical Superintendent, Bethlehem Steel Co 
Lackawanna, N. Y. 
(Chairman sub-committee on crane limit switches) 

F. E. KLING, Chief Engineer of Special Projects Division, H. A 
Brassert & Co., New York, N. Y. 
(Chairman sub-committee on design of hot metal ladles) 

WILLIAM H. MURSCH, Chief Draftsman, Design Engineering 
Bureau, Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
(Chairman sub-committee on design of crane ladle hooks) 

C. E. PRITCHARD, Chief Lubrication Engineer, Republic Steel 
Corp., Cleveland, Ohio. 
(Chairman sub-committee on plain bearings; Chairman sub-com 
mittee on handbook of lubrication standards for the steel in 
dustry) 

J. J. BOOTH, Superintendent of Maintenance, Carnegie-Ilinois 
Steel Corp., Duquesne, Pa. 
(Chairman sub-committee on steel mill lighting) 

V. E. SCHLOSSBERG., Superintendent, Electric Power and Steam 
Departments, Inland Steel Co., East Chicago, Ind. 
(Chairman sub-committee on mill motor brake standardization) 

H. B. CONOVER, Repair and Maintenance Engineer, Carnegie 
Illinois Steel Corp., Pittsburgh, Pa. 
(Chairman sub-committee on size, length, breadth and type of 
shunting for motor brushes) 
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E. C. McDONALD, Combustion Engineer, Republic Steel Corp.. 
Cleveland, Ohio. 
(Chairman sub-committee on content and amount of dirt in steel 
mill atmospheres) 

H. W. NEBLETT, Special Engineer, Inland Steel Co., East Chicago, 
Ind. 
(Chairman sub-committee on flexible and solid couplings) 

E. L. ANDERSON, Electrical Superintendent, Bethlehem Steel Co., 
Johnstown, Pa. 
(Chairman sub-committee on standard dimensions for enclosed 
switches) 


MEETINGS AND PAPERS COMMITTEE 


Chairman: C. H. WILLIAMS, Chief Engineer, Carnegie-Ilinois Steel 
Corp., Pittsburgh, Pa. 

ROY P. TOOKE, General Superintendent, Armco Steel Corp., But- 
ler, Pa. 

JAMES N. IMEL, Superintendent of Rolling Mills, Jones & Laugh- 
lin Steel Corp., Pittsburgh, Pa. 

A.D. HOWRY, Assistant Superintendent Maintenance in charge of 
Electrical Department, Alan Wood Steel Co., Conshohocken, Pa. 

ALBERT J. GREENSLADE, Plant Engineer, Ohio Seamless Tube 
Co., Shelby, Ohio. 

C. E. PRITCHARD, Chief Lubrication Engineer, Republic Steel 
Corp., Cleveland, Ohio. 

H.S. HALL, Fuel Engineer, Lukens Steel Co., Coatesville, Pa. 


ELECTRICAL ENGINEERING DIVISION 


Chairman: A. D. HOWRY, Assistant Superintendent Maintenance 
m charge of Electrical Departmext, Alan Wood Steel Co., Con- 
shohocken, Pa. 

V. E. SCHLOSSBERG, Superintendent, Electric Power and Steam 
Departments, Inland Steel Co., East Chicago, Ind. 

D. C. NELSON, Assistant Electrical Engineer, Jones & Laughlin 
Steel Corp., Pittsburgh, Pa. 

Cc. E. HOMER, Electrical Superintendent, Youngstown Sheet and 
Tube Co., East Chicago, Ind. 

R. W. GRAHAM, Electrical Superintendent, Bethlehem Steel Co., 
Lackawanna, N. Y. 

JAMES D. O’'ROARK, Electrical Superintendent, Weirton Steel Co., 
Weirton, W. Va. 

J. H. FRANZ, Superintendent Maintenance, Ohio Works, Carnegie- 
Illinois Steel Corp., Youngstown, Ohio. 

L. A. WYND, Electrical Superintendent, Republic Steel Corp., 
Chicago, Tl. 


COMBUSTION ENGINEERING DIVISION 


Chairman: H. S. HALL, Fuel Engineer, Lukens Steel Co., Coates- 
ville, Pa 

EVERETT C. HITE, Plant Engineer, Steel and Tube Division, Tim 
ken Roller Bearing Co., Canton. Ohio. 

C.E. DUFFY, Fuel Engineer, Bethlehem Steel Co., Sparrows Point 
Md 

EDGAR A. HAWK, Fuel Engineer, Tennessee Coal, Iron and Rail- 
road Co., Ensley, Ala. 

E. T. W. BAILEY, Combustion Engineer, Steel Company of Canada, 
Ltd., Hamilton, Ontario, Canada. 

GEORGE H. KRAPF, Superintendent Power and Fuel, Carnegie- 
Illinois Steel Corp., Munhall, Pa. 

R. A. LAMBERT, Superintendent, Steam Efficiency and Combus- 
tion Department, Jones and Laughlin Steel Corp., Pittsburgh, Pa. 

E. C. McDONALD, Combustion Engineer, Republic Steel Corp., 
Cleveland, Ohio. 


OPERATING PRACTICE DIVISION 


Chairman: ROY P. TOOKE, General Superintendent, Armco Steel 
Corp:, Butler, Pa. 

JOHN B. HILL, Superintendent Blast Furnace, Bethlehem Steel Co.., 
Lackawanna, N. Y. 

P. E. HAGLUND, Supervisory Engineer, Ford Motor Co., Dear- 
born, Mich. 
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ARTHUR K. BLOUGH, Superintendent Electric Furnaces and Open 
Hearth, Republic Steel Corp., Canton, Ohio. 

JOHN S. STANIER, General Superintendent, Flat Rolled and Tub- 
ular Mills, Youngstown Sheet and Tube Co., Youngstown, Ohio 

T. M. FAIRCHILD, Assistant to General Manager, Bethlehem Steel 
Co., Johnstown, Pa. 

DANIEL E. WISE, Chief Engineer, Carnegie-Ilinois Steel Corp.. 
Clairton, Pa. 

RALPH H. GELDER, Works Metallurgist, Armco Steel Corp., Ash- 
land, Ky. 


ROLLING MILL DIVISION 


Chairman: JAMES N. IMEL, Superintendent of Rolling Mills, 
Jones and Laughlin Steel Corp., Pittsburgh, Pa. 

WADE F. HOFFMAN, Superintendent Roll Department, Jones and 
Laughlin Steel Corp., Aliquippa, Pa. 

D. W. LLOYD, General Superintendent, Youngstown Sheet and 
Tube Co., Brier Hill Works, Youngstown, Ohio. 

ANTON B. FROST, Superintendent Roll Shop, Kaiser Co. Inc.. 
Fontana, Calif. 

ROSS E. BEYNON, Superintendent, Roll Shop, South Works, Car- 
negie-Illinois Steel Corp., Chicago, Ill. 

CHARLES HAMMOND, Superintendent of Mills, Rotary Elec- 
tric Steel Co., Detroit, Mich. 

F. G. KREDEL, Superintendent Bar Mills, Republic Steel Corp 
Cleveland, Ohio. 

H. A. CARTER, Superintendent Roll Department, Bethlehem Steel 
Co., Lackawanna, N. Y. 


MECHANICAL AND WELDING DIVISION 


Chairman: A. J. GREENSLADE, Plant Engineer, Ohio Seamless 
Tube Co., Shelby, Ohio. 

PAUL L. WALTER, Mechanical Superintendent, Republic Steel 
Corp., Canton, Ohio. 

JAMES J. HEALY, Project Engineer, Armco Steel Corp., Middle 
town, Ohio. 

L. J. GOULD, Chief Engineer of Construction, Bethlehem Steel Co.. 
Bethlehem, Pa. 

PAUL F. KOHLHAAS., Vice President, Engineering Department. 
Columbia Steel Co., San Francisco, Calif. 

R. E. BOBBITT, JR., Chief Engineer, Atlantic Steel Co., Atlanta, 
Ga. 

EMIL KERN, Chief Engineer, Allegheny Ludlum Steel Corp.. 
Brackenridge, Pa. 

F. E. ROBINSON, Division Engineer Project, American Steel and 
Wire Co., Cleveland, Ohio. 


LUBRICATION ENGINEERING DIVISION 


Chairman: C. E. PRITCHARD, Lubrication Engineer, Republic 
Steel Corp., Cleveland, Ohio. 

DONALD E. WHITEHEAD, Lubrication Engineer, Carnegie-Illi- 
nois Steel Corp., Pittsburgh, Pa. 

ANDREW CICHELLI, Lubricating Engineer, Bethlehem Steel Co 
Sparrows Point, Md. 

R. A. KRAUS, General Millwright Foreman, Republic Steel Corp.. 
Chicago, Ill. 

T. R. MOXLEY, Superintendent of Maintenance, Wheeling Steel 
Corp., Steubenville, Ohio. 

WILLIAM M. SCHUCK, Lubrication Engineer, Armco Steel Corp 
Middletown, Ohio. 

D. N. EVANS. Assistant Master Mechanic, Inland Steel Co., East 
Chicago, Ind. 


EDUCATIONAL COMMITTEE 


Chairman: JOHN F. BLACK, General Superintendé nt, Colorado 
Fuel and Iron Corp., Buffalo, N. Y. 

H. W. NEBLETT. Special Engineer, Inland Steel Co., East Chicago 
Ind. 

J. L. TATMAN, Blast Furnace Superintendent, Steubenville-South 
Wheeling Steel Corp., Steubenville, Ohio. 
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Revised Sept. 11, 1918 
Revised July 11, 1919 
Revised Sept. 20, 1920 


ASSOCIATION OF IRON AND STEEL ENGINEERS 
Constitution 


Revised Sept. 11, 1922 
Revised June 23, 1936 
Revised Jan. 1, 1940 
Revised Jan. 1, 1949 














ARTICLE | 
NAME AND OBJECT 


Section 1. Name — The name of this Association is the Association 
of Iron and Steel Engineers, hereinafter termed the Association. 

Section 2. Object — The object of this Association shall be the ad- 
vancement of the technical and engineering phases of the production 
and processing of iron and steel. 

Section 3. Activities — To accomplish this purpose, the Association 
shall maintain a well balanced program of activities to inform its 
members of developments in engineering and operating practices in 
the iron and steel industry, and to appraise the value of these prac- 
tices. 

Among these activities shall be periodic meetings for the presenta- 
tion of professional papers; research work; the establishing of stand- 
ards for equipment; expositions; inspection trips; the publication of 
books, pamphlets and papers, including an official magazine known 
as the “Iron and Steel Engineer”; and other activities that may 
prove of advantage to the iron and steel industry. 


ARTICLE Il 
LIMITATION OF ALLIANCE 


Section 1. No permanent alliance of any kind shall be entered into 
by the Association, or any of its divisions or district sections, with 
any other association or society. No temporary alliance with any 
other society shall be entered into by any local section without the 
approval of the Board of Directors. No motion shall be entertained 
by the Board of Directors under this constitution which will actually 
or in effect accomplish an alliance which will in any manner or to any 
degree affect the purpose or fundamental principles of the Association 
as set forth in this constitution. However, the Association or its 
local sections may hold single joint meetings with any other engineer- 
ing society, if in their judgment it is desirable. 


ARTICLE Ill 
MEMBERSHIP 


Section 1. Qualifications of Membership — The membership of the 
Association shall consist of persons engaged in or identified with the 
engineering or operation of the iron and steel or allied industries, or 
with the application of equipment or service thereto. 

Section 2. Classes of Membership — The classes of membership shall 
be four in number, namely, Honorary, Active, Associate and Junior. 

Section 3. Honorary Members — Honorary members shall be persons 
who have rendered acknowledged eminent service to the iron and 
steel industry. 

Section 4. Active Members — Active members shall be persons not 
less than 21 years of age, actively identified with or having responsible 
charge of technical, engineering, or supervisory work in the iron and 
steel industry. 

Section 5. Associate Members — Associate members shall be persons 
not less than 21 years of age, actively identified with a company 
supplying equipment, material or service to the iron and steel indus- 
try, or identified with allied industries. 

Section 6. Junior Members — Junior members shall be citizens of the 
United States or Canada, shall be persons identified with the iron 
and steel industry, shall not be less than 18 years of age, and shall 
not be eligible for membership under any other classification. After 
his 27th birthday, a junior member's classification shall automatically 
become active or associate. Yearly dues shall change accordingly, 
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and no entrance fee shall be required to make the transfer. There 
shall be no foreign junior membership. 

Section 7. Life Membership — An honorary rating of life member may 
be granted to active and associate members who have rendered 
acknowledged eminent service to the Association of Iron and Steel 
Engineers. This rating shall be given upon such terms and shall 
carry such privileges as may be set by the Board of Directors. This 
rating shall not affect the member's classification, which shall be 
decided by his qualifications, as set forth in the preceding sections. 

Section 8. Change of Classification — In the event a member's status 
shall change so that he shall not meet the qualifications requisite to 
continued membership in his original classification, he shall auto- 
matically be reclassified according to his new status and qualifications. 
A member who has retired from all active employment in the iron 
and steel industry or with companies supplying equipment or service 
to that industry may continue in the membership classification he 
held at the time of his retirement. 

Section 9. Admission to Membership — Admission to honorary mem- 
bership shall require election by unanimous vote of the Board of 
Directors. 

Admission to active, associate, and junior membership shall be by 
vote of the Board of Directors after application has been submitted in 
due form, and by payment of the required fees, as established by the 
by-laws. 

Section 10. Rights of Members— Honorary, Associate, and Junior 
members shall be entitled to all rights and privileges of the Associa- 
tion except the right to vote and hold office. Only Active members 
shall have the right to vote and hold office. 

Section 11. Fees and Dues— Membership entrance fees and dues 
shall be as provided in the by-laws. 

Section 12. Resignation — Notice of resignation from membership 
shall be reported to the Managing Director of the Association, where- 
upon, if all dues and other indebtedness to the Association have been 
paid, the resignation in good standing shall be accepted and the 
person’s name removed from the roll. 

Section 13. Expulsion — Expulsion of a member shall be considered 
by the Board of Directors at the written request of ten members. 
Should there be sufficient cause, the accused shall be advised of the 
charges made and shall be given opportunity to make a defense 
before the Board of Directors. If satisfactory defense is not made, 
the accused may, by unanimous vote of the Board of Directors, be 
expelled from membership. 

Section 14. Termination of Membership — Termination of membership 
in the Association, for any reason whatever, shall nullify all further 
rights and privileges in the Association and the use of all property 
thereof. 

Section 15. Reinstatement — Reinstatement of members who resigned 
in good standing may be effected without payment of another en- 
trance fee. The original date of election may be retained by payment 


of all back dues. 


ARTICLE IV 
OFFICERS 


Section 1. Number — The officers of the Association shall consist of 
five members of active classification: President, First Vice President, 
Second Vice President, Secretary, and Treasurer. 

Section 2. Terms of Office — The President and Vice Presidents shall 
serve for one year and shall not be eligible for an immediate re- 
election to the same office. The Secretary and Treasurer may be 
successively re-elected from year to year. 
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Section 3. Duties of the President — The President shall have general 
supervision of the affairs of the Association under the direction of the 
Board of Directors. He shall preside at the meetings of the Associa- 
tion and of the Board of Directors at which he may be present and 
shall be ex-officio a member of all committees. 

The President shall appoint chairmen and members of standing 
committees as set forth in the by-laws, and may also appoint other 
committees as required. 

The President shall keep the Board of Directors advised of the 
receipts and expenditures of the Association as given in the auditors’ 
reports. 

The President, together with the Secretary, or in the absence or 
disability of the latter, the Managing Director, shall sign all agree- 
ments and contracts made by the Association, after approval by the 
Board of Directors. 


Section 4. Duties of Vice Presidents — The Vice Presidents shall assist 
the President, and, in order of their official rank, shall preside at 
meetings of the Association and Board of Directors in the absence of 
the President, and discharge his duties in case of vacancy in the office. 

Section 5. Duties of Treasurer — The Treasurer, under the direction 
of the Board of Directors, shall have general supervision over the 
funds and accounts of the Association, shall act as Chairman of the 
Finance Committee, and shall perform all duties and services as set 
forth in this Constitution and these by-laws. 

Section 6. Duties of Secretary — The Secretary shall himself, or 
through the Managing Director perform all duties and services as 
set forth in this Constitution and these by-laws, prepare the business 
for the meetings of the Association and of the Board of Directors, 
and record the proceedings thereof. 

Section 7. Succession to Offices — A vacancy in the office of President 
shall be filled by the First Vice President. A vacancy in the office of 
First Vice President shall be filled by the Second Vice President. 
Any other vacancies shall be provided for by the Board of Directors 
for the unexpired term. Such succession to office or appointment 
by the Board of Directors shall not render an officer ineligible for 
immediate election to the same office at the next annual election. 

Section 8. Salary of Officers — None of the officers above provided 
for shall receive, directly or indirectly, any salary from the Associa- 
tion, either as such officer or in any other capacity. 

Section 9. Outside Interest of Officers — No officer shall be interest- 
ed, directly or indirectly, in any contract relating to the operations 
conducted by the Association, nor in any contract for furnishing 


supplies thereto. 
ARTICLE V 
BOARD OF DIRECTORS 


Section 1. Authority — The control of the affairs of the Association 
shall be vested in a Board of Directors in accordance with this Con- 
stitution and the general provision of the laws under which the Asso- 
ciation is incorporated. 


Section 2. Composition — The Board of Directors shall be made up 
of the President, First and Second Vice Presidents, Secretary, 
Treasurer, the two junior Past Presidents, a Director from each 
Engineering Division, a Director from each District Section, a 
Director-at-Large and such Honorary Directors as may be deemed 
desirable by the Board. 

Section 3. Terms of Office — Directors and honorary directors shall 
serve for one year. Directors shall not be eligible for immediate re- 
election to the same office. Honorary directors may be re-elected to 
the same office from year to year. 

Section 4. Duties — The Board of Directors, in addition to perform- 
ing duties and services as set forth elsewhere in this Constitution 
and these by-laws, shall control the investment and care of the funds 
of the Association, and shall make appropriations for specific pur- 
poses. They shall approve the appointment of employees and the 
fixing of their salaries. They shall pass upon all applications for ad- 
mission, and all expulsions. They shall provide an account under the 
control of the Managing Director for the purpose of paying petty 
bills, traveling expenses, and emergency bills. 

Section 5. Adoption of By-Laws — The Board of Directors, subject to 
the provisions of this constitution, shall adopt by-laws which shall 
govern its procedure and that of its Officers, Committees and Man- 
aging Director. Such by-laws shall be adopted or may be amended by 
a two-thirds vote of the entire Board of Directors in person or in 
writing. The text of a proposed by-law or amendment shall be fur- 
nished in writing to each member of the Board of Directors at least 
ten days before the meeting at which a vote of the same is to be taken. 


Section 6. Trustee — The Board of Directors shall appoint a reliable 
financial institution to act as Trustee for the funds of the Association. 
The Trustee shall invest such funds as may be ordered by the Board 
of Directors, and shall pay bills when approved by the President 
and the Managing Director. 

The Trustee shall furnish to the President and the Managing 
Director a monthly financial statement of the funds of the Associa- 
tion entrusted to said financial institution. 

Section 7. Quorum — Ten members, in person, shall constitute a 
quorum of the Board of Directors. 
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Section 8. Majority Vote — The “Vote of the Board of Directors”’ 
sha’l in all cases be the vote of a majority of the members present 
unless otherwise specified. 

Section 9. Standing Committees — The Board of Directors may estab- 
lish or suspend Standing Committees with such powers and duties as 
may be deemed necessary, in accordance with this Constitution. 

Section 10. District Sections — District Sections may be established 
or suspended in such locations as may be deemed desirable by the 
Board of Directors. Government of District Sections shall be as set 
forth in the by-laws. 

Section 11. Engineering Divisions — The Board of Directors may 
establish or suspend Engineering Divisions within the Association 
as may be deemed advisable. 

Section 12. Board Meetings — At least one meeting of the Board of 
Directors shall be held annually, at which reports on the activities 
of the Association and its committees shall be given. 

Other meetings may be called by the President, or upon written 
request of ten members of the Board of Directors. Notices of all 
meetings of the Board of Directors shall be sent to all members of 
the Board at least 14 days in advance of such meeting. 


ARTICLE VI 
MANAGING DIRECTOR 


Section 1. The detail affairs of the Association shall be handled by a 
Managing Director under the supervision of the Board of Directors 
Duties of the Managing Director shall he as provided in the by-laws 


ARTICLE Vil 
ELECTION OF OFFICERS AND DIRECTORS 


Section 1. Qualifications — Officers and directors must be active 
members, elected by vote of the active membership of the Association 
as provided in this Constitution. They shall hold office for one year 
beginning the first day of January following the election. 

Should an officer’s or director’s status change during his term of 
office so that he is no longer an active member, his right to such 
office shall cease and determine forthwith. 


Section 2. Nomination — Nominees for offices and directorships shall 
be selected by a nominating committee composed of the President 
and the two junior Past Presidents sitting on the Board of Directors, 
and shall be approved by the Board of Directors. 


Section 3. Election— The Board of Directors shall furnish the Sec- 
retary or the Managing Director the list of nominees for offices and 
directorships falling vacant not later than ninety days previous to 
date of the Annual Meeting. 

The Secretary or the Managing Director shall mail the ballot on 
official form to all active members in good standing not later than 75 
days before the date of the Annual Meeting. 

Members not wishing to vote for the nominees whose names are 
printed on the official ballot, may substitute the names of any eli- 
gible members. 

The voting shall be by secret letter ballot, the voter signing his 
name on an outside envelope and the ballot enclosed in an inner 
sealed and unmarked envelope. To be considered all ballots must 
reach the Secretary or the Managing Director 60 days before the 
Annual Meeting. The result of the election shall be announced at the 
Annual Meeting of the Association. 

Section 4. Tellers Committee — The President shall appoint three ac- 
tive members, not members of the Board of Directors, to constitute 
a Committee of Tellers. The Managing Director shall deliver to the 
tellers, unopened, all ballots received by him, marking the outside 
envelopes received from members not entitled to vote, and the reason 
therefore. The tellers shall open only the envelopes that are not thus 
marked, and shall proceed in secret to count the votes received. All 
ballots and unopened envelopes shall be returned to the Secretary or 
the Managing Director, who shall preserve them for one month 
after the Annual Meeting. The tellers shall hand a signed report of 
the results of the vote to the President, who shall read this report 
at the Annual Meeting, and shall declare, duly elected, the eligibl: 
persons receiving the greatest number of votes for the respective 
offices. 


ARTICLE ViIil 
BOARD OF ADVISORS 


Section 1. Qualifications — There shall be a Board of Advisors com- 
posed of all living Past Presidents. 

Section 2. Functional Status — The Board of Advisors may not of 
themselves originate any business or legislation, but can only act 
when called upon by the Board of Directors. 

Any extraordinary affairs of the Association, such as changes of 
policy, changes in the purpose of the Association, and revision of the 
Constitution must be referred to the Board of Advisors by the Board 
of Directors. The Board of Directors may on their own motion refer 
to the Board of Advisors any business which they may deem ad- 
visable. 
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The Board of Advisors shall pass on all matters referred to them 
by the Board of Directors. Should the Board of Advisors fail to 
render an opinion on any question referred to them by the Board of 
Directors within 90 days from date of such request, the matter will 
automatically return to the Board of Directors for decision. 

Should the Board of Advisors return a recommendation contrary 
to the opinion of the Board of Directors on any question submitted to 
the Board of Advisors, the question may, by vote of the Board of 
Directors, be submitted to the vote of the active membership of the 


\ssociation. 
ARTICLE IX 
MEETINGS 


Section 1. Stated Meeting — There shall be held an Annual Meeting 
of the Association for the transaction of such business as may be 
properly brought before it. The time and place of such meeting shall 
he fixed by the Board of Directors. 

Section 2. Special Meetings — Other meetings of the Association may 
be held at such times and places as the Board of Directors shall 
st lect. 

\ special meeting of the Association shall be called by the Presi- 
dent at the written request of one-fourth of the active membership. 

Notice of all meetings shall be sent to all members at least fourteen 
days in advance. 

Section 3. Quorum — A quorum of the Association shall consist of 
10 per cent of the total number of Active members in good standing, 
either present or represented by proxy, or of 100 such members, 
whichever number is less. 

Section 4. Proxies — Every member entitled to a vote at Association 
meetings may so vote by proxy. Every proxy shall be executed in 
duplicate in writing by the member himself, or by his duly authorized 
attorney, and one copy thereof shall be filed with the Secretary before 
the date on which it is to be voted. No proxy shall be valid after the 
expiration of eleven months from date of its execution, unless the 
member executing it shall have specified therein the length of time it 
is to be continued in force, which shall be for some limited period. 


ARTICLE X 
AMENDMENTS 


Section 1. Method — Proposals to amend or revise the Constitution 
shall be by resolution of the Board of Directors, or by written com- 
munication to the Board of Directors, signed by not less than ten 
members in good standing. The amendment or revision as decided 
upon by the Board of Directors shall then be referred to the Board of 
Advisors not later than 180 days prior to the Annual Meeting for 
their approval. After being received by the President, from the Chair- 
man of the Board of Advisors, it shall if approved be placed in the 
hands of the Secretary or the Managing Director not later than 90 
days prior to the Annual Meeting. He shall send copies of it to all 
active members in good standing, not later than 60 days prior to the 
Annual Meeting. 

Section 2. Evidence of Notice — The Secretary’s or the Managing 
Director's affidavit of having mailed such copies shall be presumptive 
evidence of notice having been given. 

Section 3. Voting — Ballots on amendments or revision shall be sent 
to the Managing Director in sealed envelopes so as to reach the main 
office of the Association at least 30 days prior to the annual meeting, 
and counted by a Committee of Tellers appointed by the President. 
If two-thirds of all the members voting declare in favor of the amend- 
ment or revision, same shall become a part of this Constitution and 
become effective the beginning of the next succeeding fiscal year. 

Section 4. Limitation— No amendment to this Constitution shall 
abridge the term of any officer elected prior to the adoption of the 
amendment. 











By-Laws 











BY-LAW | 
ADMISSION OF MEMBERS 


Section 1. Application — Application for admission to membership 
shall be on a form prescribed by the Board of Directors, and shall 
embody a full record of the education and professional career of the 
applicant, and an agreement to comply with the constitution and 
by-laws of the Association. Forms shall be signed by the applicant 
and by three members of the Association. 

Section 2. Waiver of Signators— Signatures of three Association 
members may be waived where conditions render them impractical, 
in which case the applicant shall give at least two engineers of recog- 
nized standing as reference. 

Section 3. Failure to Fulfill Election — Any person elected to member- 
ship who shall fail to qualify by payment of the required fees within 
two months after notice of his election may be considered to have 
declined his election, and his election may be voided by the Managing 
Director. 
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Section 4. Non-Payment of Dues— Any member whose dues remain 
unpaid for more than six months after the date they are due may be 
suspended from the rights and privileges of the Association by the 
Managing Director, until his dues shall have been paid. If the dues 
of any member remain unpaid for a term of one year, the name of 
such defaulting member may be stricken from the rolls of the Asso- 
ciation by the Managing Director. 


BY-LAW Il 
DUES AND FEES 


Section 1. Entrance Fees — Entrance fees for the various classifications 
of membership are as follows, payable in United States funds: 





PEE a ttc resk catsvensabaks- ....None 
Active — United States and Canada... . .$10.00 
Active — Foreign. ............. $10.00 
Associate — United States and Canada. .$10.00 
Associate — Foreign. ........... $10.00 
Mc tncnbdh on ded einen soa None 


Section 2. Dues — The annual dues for the various classifications of 
membership are as follows, payable in United States funds: 


a eee rere rrr. . None 
Active — United States and Canada $10.00 
Active — Foreign. .......... , $12.50 
Associate — United States and Canada. .$10.00 
Associate — Foreign............. woe. 012.50 
SN aaa visa as dv osSe been arabaoeds % 5.00 


These dues include $5.00 as payment for a year’s subscription to 
the official magazine of the Association. 

If admission to Association membership is made after July 1, the 
dues for the balance of the year will be one-half of those set forth 
above, in which case the member shall not receive the yearbook for 
the year of admission. 

Life membership, carrying exemption from dues payments, may 
be granted by vote of the Board of Directors in accordance with 
Article III, Section 7 of the constitution. Life membership is also 
automatically bestowed upon all Association members who have 
remained in good standing for 30 years. 


BY-LAW Ill 
MANAGING DIRECTOR 


Section 1. Appointment and Contract — A Managing Director shall be 
appointed by the Board of Directors to handle the business of the 
Association as set forth in the constitution and by-laws, under the 
general supervision of the President and the Board of Directors, at a 
remuneration which shall be determined by the Board of Directors. 
The contract with the Managing Director shall be signed for the 
Association by the President and attested by the Secretary at the 
time of its execution, after being properly executed by the Managing 
Director. 

Section 2. Duties — The duties of the Managing Director shall con- 
sist of managing all activities of the Association, the preparation of 
business for all national meetings of the Association, and the record- 
ing of the proceedings thereof. He shall have a seat on the Board of 
Directors, but no vote. He shall personally certify to the accuracy 
of bills and vouchers on which money is to be paid, before they are 
submitted to the President for approval. Under the general super- 
vision of the Treasurer, he shall be responsible for keeping a record 
of the financial affairs of the Association. He shall submit a report 
compiled from the auditors’ reports for consideration of the Board of 
Directors as soon as possible after the completion of the Association 
fiscal year. He shall supervise the Association's publications, super- 
intend and manage Expositions and other programs sponsored by the 
Association, and arrange for technical sessions, under the general 
supervision of the Board of Directors. He shall receive all applications 
for membership and shall notify the applicant of his election or rejec- 
tion, sending the applicant, if elected, a copy of the constitution and 
by-laws of the Association. 

Section 3. Correspondence — The Managing Director shall be respon- 
sible for the proper conduct of the Association’s correspondence and 
shall be furnished, by all committee chairmen, copies of such cor- 
respondence as they may handle directly for filing in the Association's 
records. 

Section 4. Business Office — The Managing Director will have charge 
of the business office of the Association, and of the staff thereof, and 
shall maintain such an office force as may in his judgment be required 
to handle the affairs of the Association, subject to the approval of the 
Board of Directors. 

Section 5. Moneys Due— The Managing Director will receive all 
moneys due and turn them over promptly to the Trustee, for credit 
to the Association’s accounts. He shall report monthly all such 
deposits to the President and the Treasurer of the Association, who 
will acknowledge same. 

Section 6. Bond — The Managing Director shall furnish a bond 
satisfactory to the Board of Directors. 

Section 7. Seat on Committees — The Managing Director shall have 
a seat on all the standing committees as provided by the Constitution 
or by-laws. 
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BY-LAW IV 
BOARD OF ADVISORS 

Section 1. Meetings — Meetings of the Board of Advisors shall be at 
the call of the chairman of the Board of Advisors. 

Section 2. Voting Limitation — No member of the Board of Directors, 
sitting on the Board of Advisors, shall have a vote on the Board of 
Advisors. 

Section 3. Succession of Chairman — The first Chairman of the Board 
of Advisors shall be the senior living Past President, in point of 
service as President of the Association. He shall hold office for one 
year and then be succeeded by the next in rank of seniority, the 
succession to follow the same course from year to year. 

Section 4. Method of Procedure — In submitting a question to the 
Board of Advisors, a written statement for each member, covering 
the matter involved with the reasons for or against, shall be sent 
under registered mail to the Chairman of the Board of Advisors. 
The statements shall be enclosed in addressed and stamped envelopes, 
unsealed, so that the chairman may insert any statement or sugges- 
tion regarding the question which he may deem advisable. After 
reviewing the subject each member of the Board of Advisors shall 
send his written and signed opinion to the chairman who shall hand 
the decision, as represented by the majority of the Board of Ad- 
visors, to the President of the Association to report to the Board of 
Directors at its next meeting. 

The Chairman of the Board of Advisors shall, at any time upon 
request by the Board of Directors through the President, within 
30 days after rendering an opinion, submit for the inspection of the 
Board of Directors all papers, including the individual opinions of its 
members covering the question. 


BY-LAW V 
STANDING COMMITTEES 

Section 1. Names — The standing committees of the Association 
shall be the Executive Committee, Finance Committee, Meetings and 
Papers Committee, Membership Committee, Educational Committee, 
and Standardization and Research Committee. 

Section 2. Responsibility — All committees shall be directly respon- 
sible to the Board of Directors and shall act under its direction. The 
Board of Directors may at any time require the President to remove 
any or all members of the committees and appoint successors. The 
term of the members of all standing and temporary committees shall 
be one year, subject to the above provision as to removal. 

Section 3. Executive Committee — The Executive Committee shall con- 
sist of the officers of the Association and the two junior Past Presi- 
dents sitting on the Board of Directors. The President shall be chair- 
man of this committee. 

The duties of the Executive Committee shall be to develop further 
activities for the Association, to suggest new policies as activities 
expand and the organization grows, and, in general, to increase the 
effectiveness and usefulness of this Association to the iron and steel 
industry. The recommendations of this committee shall be submitted 
to the Board of Directors. 

Section 4. Finance Committee — The Finance Committee shall con- 
sist of the Treasurer as chairman and two members of the Board of 
Directors to be selected by the President and approved by the Board 
of Directors. This committee, under the direction of the Board of 
Directors, shall have supervision of the financial affairs of the Asso- 
ciation. It shall employ a certified public accountant to audit the 
accounts and submit a written report to the Board of Directors at 
least once a year. 

Section 5. Meetings and Papers Committee — The Meetings and Pa- 
pers Committee shall consist of the chairmen of the various engineer- 
ing division committees, with the President as chairman. This com- 
mittee shall act in an advisory capacity regarding the programs of 
meetings and conventions, editorial features of the official magazine, 
and such other publications as are deemed advisable. 

Section 6. Membership Committee — The Membership Committee 
shall consist of three members of the Board of Directors. This com- 
mittee shall pass upon all signed applications for Association mem- 
bership and report its recommendations to the Board of Directors, 
which shall in turn act upon each application, after which the Man- 
aging Director shall notify the applicant of the result. The duties of 
this committee shall include the general supervision of increasing the 
membership of the Association. 

Section 7. Educational Committee — The Educational Committee shall 
have general supervision of all educational projects authorized by the 
Board of Directors. 


Section 8. Standardization and Research Committee — The Standard- 
ization and Research Committee shall have general supervision of all 
standardization and research work authorized by the Board of Direc- 
tors. The general chairman of this committee shall appoint sub- 
committees according to the nature of each standardization project 
undertaken. 


Section 9. Qualification of Committee Members — All committee mem- 
bers must be members of the Association, except where the specialized 
work of sub-committees may require the appointment of non- 


members. 
BY-LAW VI 
DISTRICT SECTIONS 


Section 1. Officers — Each district section shall have a Chairman 
and a Vice Chairman. The officers shall be active members and in 
good standing at the time of their election. 

It shall be the duty of the Chairman to take charge of the district 
section, to preside at all meetings of the district section and of the 
District Executive Committee. He shall have supervision and man- 
agement of the district section and its property subject to approval 
of the Board of Directors. The District Section Chairman shall be 
Chairman of the District Section Executive Committee. 

The duties of the Vice Chairman shall be to assist the Chairman 
in the discharge of his duties, to preside at meetings in the absence 
of the chairman, and discharge his duties in case of vacancy in the 
office. 

Each district section shall have a Secretary appointed by the 
District Section Chairman, subject to the approval of the Board of 
Directors. He shall serve for one year or until his successor has been 
appointed and approved. District Section Secretaries shall be under 
the direction of the Chairman of the section and the President and 
Managing Director of the Association. 

The duties of the District Section Secretaries shall be to attend to 
all correspondence and business in connection with operating the 


district section, subject to the approval of the District Chairman. 


Section 2. Election of Officers — The District Chairman shall name 
three past chairmen of the section as a Nominating Committee, who 
will report their selection of candidates for Chairman and Vice Chair- 
man at the last meeting of the fiscal year. Other nominations may be 
received from the floor. Voting shall be by ballot and the candidates 
receiving the majority of votes shall be declared elected. The Chair- 
man and Vice Chairman’s term of office shall be from July 1 to July 1. 

Section 3. Executive Committee — The District Executive Committee 
shall be composed of the Chairman, Vice Chairman, junior Past 
Chairman, and three active members appointed by the Chairman. 

The duties of the Executive Committee shall be to develop further 
activities for the district section and in general to increase the 
effectiveness and usefulness of the district section to the Association 
and to the iron and steel industry. 

Section 4. Advisory Committee — There shall be a District Section 
Advisory Committee composed of all Past Chairmen of the district 
section. 


Section 5. Papers Committee — There shall be a District Section 
Papers Committee composed of members appointed by the District 
Section Chairman. 

The duties of the District Section Papers Committee are to secure 
authors, papers, movies, etc., for the meetings of the section. 


Section 6. Meetings Committee — There shall be a District Section 
Meetings Committee composed of members appointed by the District 
Section Chairman. : 

The duties of the District Section Meetings Committee shall be to 
provide a place for the meetings of the section, and arrange for 
dinners and entertainment incident to the stated meeting. 


Section 7. Reception Committee — There shall be a District Section 
Reception Committee composed of members appointed by the Sec- 
tion Chairman. 

The duties of the District Section Reception Committee shall be to 
receive new members and guests, and to promote good fellowship 
between the district section members. 


Section 8. Membership and Attendance Committee — There shall be a 
District Section Membership and Attendance Committee composed 
of members appointed by the District Section Chairman. 

The duties of the District Section Membership and Attendance 
Committee shall be to secure new members in accordance with the 
requests of the Association’s Membership Committee, and to stimu- 
late interest in the district section meetings. 
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CANONS OF ETHICS FOR ENGINEERS 


.... the board of directors of the Asso- 
ciation of Iron and Steel Engineers has 
gone on record as approving the principles 
of this code and recommending that 
AISE members be guided by them... . 


FOREW ORD 


Honesty, justice and courtesy form a moral philosophy which, 
associated with mutual interest among men, constitutes the founda- 
tion of ethics. The engineer should recognize such a standard, 
not in passive observance, but as a set of dynamic principles 
guiding his conduct and way of life. It is his duty to practice his 
profession according to these Canons of Ethics. 

As the keystone of professional conduct is integrity, the engineer 
will discharge his duties with fidelity to the public, his employers 
and clients, and with fairness and impartiality to all. It is his duty 
to interest himself in public welfare, and to be ready to apply 
his special knowledge for the benefit of mankind. He should 
uphold the honor and dignity of his profession and avoid asso- 
ciation with any enterprise of questionable character. In his 
dealings with fellow engineers he should be fair and tolerant. 


PROFESSIONAL LIFE 


SEC. 1. The engineer will cooperate in extending the effective- 
ness of the engineering profession by interchanging information 
and experience with other engineers and students and by con- 
tributing to the work of engineering societies, schools and the 
scientific and engineering press. 


SEC. 2. He will not advertise his work or merit in a self- 
laudatory manner, and he will avoid all conduct or practice 
likely to discredit or do injury to the dignity and honor of his 
profession. 


RELATIONS WITH THE PUBLIC 


SEC. 3. The engineer will endeavor to extend public knowl- 
edge of engineering, and will discourage the spreading of untrue, 
unfair and exaggerated statements regarding engineering. 


SEC. 4. He will have due regard for the safety of life and 
health of public and employees who may be affected by the work 
for which he is responsible. 


SEC. 5. He will express an opinion only when it is founded 
on adequate knowledge and honest conviction while he is serving 
as a witness before a court, commission or other tribunal. 


SEC. 6. He will not issue ex parte statements, criticisms or 
arguments on matters connected with public policy which are 
inspired or paid for by private interests, unless he indicates on 
whose behalf he is making the statement. 


SEC. 7. He will refrain from expressing publicly an opinion 
on an engineering subject unless he is informed as to the facts 
relating thereto. 


RELATIONS WITH CLIENTS AND EMPLOYERS 


SEC. 8. The engineer will act in professional matters for each 
client or employer as a faithful agent or trustee. 


SEC. 9. He will act with fairness and justice between his 
client or employer and the contractor when dealing with contracts. 


SEC. 10 He will make his status clear to his client or employer 
before undertaking an engagement if he may be called upon to 
decide on the use of inventions, apparatus, or any other thing in 
which he may have a financial interest. 


SEC. ll. He will guard against conditions that are dangerous 
or threatening to life, limb or property on work for which he is 
responsible, or if he is not responsible, will promptly call such 
conditions to the attention of those who are responsible. 


SEC. 12. He will present clearly the consequences to be 
expected from deviations proposed if his engineering judgment 
is overruled by non-technical authority in cases where he is 
responsible for the technical adequacy of engineering work. 
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SEC. 13. He will engage, or advise his client or employer to 
engage, and he will cooperate with, other experts and specialists 
whenever the client's or employer's interests are best served by 
such service. 


SEC. 14. He will disclose no information concerning the 
business affairs or technical processes of clients or employers 
without their consent. 


SEC. 15. He will not accept compensation, financial or other- 
wise, from more than one interested party for the same service, or 
for services pertaining to the same work, without the consent of 
all interested parties. 


SEC. 16. He will not accept commissions or allowances, 
directly or indirectly, from contractors or other parties dealing 
with his client or employer in connection with work for which he 
is responsible. 


SEC. 17. He will not be financially interested in the bids as 
or of a contractor on competitive work for which he is employed 
as an engineer unless he has the consent of his client or employer. 


SEC. 18. He will promptly disclose to his client or employer 
any interest in a business which may compete with or affect the 
business of his client or employer. He will not allow an interest in 
any business to affect his decision regarding engineering work 
for which he is employed, or which he may be called upon to 
perform. 


RELATIONS WITH ENGINEERS 


SEC. 19. The engineer will endeavor to protect the engineer- 
ing profession collectively and individually from misrepresentation 
and misunderstanding. 


SEC. 20. He will take care that credit for engineering work 
is given to those to whom credit is properly due. 


SEC. 21. He will uphold the principle of appropriate and 
adequate compensation for those engaged in engineering work, 
including those in subordinate capacities, as being in the public 
interest and maintaining the standards of the profession. 


SEC. 22. He will endeavor to provide opportunity for the 
professional development and advancement of engineers in his 
employ. 


SEC. 23. He will not directly or indirectly injure the pro- 
fessional reputation, prospects or practice of another engineer. 
However, if he considers that an engineer is guilty of unethical, 
illegal or unfair practice, he will present the information to the 
proper authority for action. 


SEC. 24. He will exercise due restraint in criticizing another 
engineer's work in public, recognizing the fact that the engineer- 
ing societies and the engineering press provide the proper forum 
for technical discussions and criticism. 


SEC. 25. He will not try to supplant another engineer in a 
particular employment after becoming aware that definite steps 
have been taken toward the other’s employment. 


SEC. 26. He will not compete with another engineer on the 
basis of charges for work by underbidding, through reducing his 
normal fees after having been informed of the charges named by 
the other. 


SEC. 27. He will not use the advantages of a salaried position 
to compete unfairly with another engineer. 


SEC. 28. He will not become associated in responsibility for 
work with engineers who do not conform to ethical practices. 
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Developments 


IN THE IRON AND STEEL INDUSTRY 








During 19458 


By I. E. MADSEN 


A 1948 was another year of full time production, of in- 
creasing pressure for more steel as well as a continuous 
scramble for raw materials and equipment to keep the 
industry going at capacity. There were, perhaps, no 
outstanding revolutionary developments during the 
year; there were, however, a continuous series of plan- 
ned improvements, plant additions, and modifications 
to increase capacity and to produce better steel as well 
as to attain more efficiency in production. These 
changes, small as each individual one might be, in- 
creased the ability of the industry to produce steel eco- 
nomically more than any of the more spectacular de- 
velopments such as the use of oxygen. At the same time, 
these changes were accomplished without loss of pro- 
duction or dislocation of the production pattern. 

The year also showed an acceptance by the industry 
of the necessity for expansion which was a change from 
the position of the previous year. These expansions, 
however, are being developed in an orderly planned 
sequence by the industry itself so as to minimize short- 
ages of materials for expansion and for the making of 
steel. The result of the national election will undoubt- 
edly have an effect on the expansion program. Although 
risk capital in many industries may be discouraged, 
there is a group in the top governmental policy levels 
who undoubtedly will push for increased capacity if the 
industry itself does not see fit to provide such an in- 
crease, and legislation will undoubtedly be attempted 
to enable the government to sponsor additional capac- 
ity. This group in the government has been recom- 
mending an increase in capacity of at least 10,000,000 
tons. Such an expansion would require a minimum of 
2,000,000 to 3,000,000 tons of steel just to build it. In 
addition, such a program would also be somewhat de- 
pendent on developing additional sources of ore (12,- 
(00,000 tons per year) and at present prices would cost 
about $300.00 per ton or a total of $3,000,000,000. The 
Department of Commerce has estimated that a 10,000,- 
000 ton expansion program would require annually 10,- 
900,000 net tons of iron ore, 7,070,000 net tons of coke, 
6,890,000 net tons of pig iron. Their estimate as to the 
finished steel required for this expansion are one and 
one-half million to two million tons of steel. The gov- 
ernment also estimates construction costs at $250.00 
per ton. 

It is expected that by the end of 1949 the capacity of 
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the industry will be about 98,000,000 ingot tons per 
year. 

One significant trend in the industry is illustrated by 
the capacity of the Pittsburgh district which from 1945 
to 1948 decreased from 22,521,000 to 20,829,000 tons 
or on a percentage basis from 23.58 to 22.10 per cent. On 
the other hand, the Chicago district increased on a per- 
centage basis from 19.8 to 20.01 per cent. This is an in- 
dication of the gradual movement of the industry west- 
ward. There is one exception to the pattern; the Phila- 
delphia district increased its steel capacity in the same 
period from 10,784,000 to 11,505,000 tons, thus raising 
its percentage from 11.29 to 12.21. 

Steel productive capacity in the west increased during 
the year, not only in terms of actual tonnage but also on 
a percentage basis. The completion of the present pro- 
gram of western facilities will bring steel production 
up to about 3,000,000 net tons of finished steel annually, 
three times more than the 900,000 net tons which were 
available before World War II. 

If additional capacity is built, one of the big problems 
will be where it should be situated. It is possible that the 
development of Labrador ore fields as well as fields in 
South America would make it economical to set this 
capacity on the eastern seaboard or the Gulf Coast. On 
the other hand, if the St. Lawrence Canal should go 
through, a site on the Great Lakes might give the most 
economical transportation cost for ore, limestone, and 
fuel, as well as proximity to the larger markets. 

Typical of the expansion plans of the industry is one 
just announced by Inland Steel Co., who plan to 
increase ingot capacity from fifteen to twenty per cent 
without additional furnaces or mills. The increase will 
be accomplished by enlarging existing furnaces, re- 
building and strengthening buildings where they are 
located, by installing heavier equipment such as cranes, 
ladles, ete., and by expanding the use of oxygen in the 
open hearth. This company’s capacity for the produc- 
tion of tin plate and other tin mill products will be in- 
creased from 4,000,000 to 6,000,000 boxes per year by 
the addition of new and more efficient facilities and the 
addition of an electrolytic tinning line. 

Among the additional facilities which went into pro- 
duction during the year were two new modern blast 
furnaces which were blown in at the Carnegie-IIlinois 
Steel Corp.’s South Works in Chicago. This company 


IRON AND STEEL ENGINEER, JANUARY, 1949 























Shown in the background are two of the newest and largest blast furnaces which were just put into operation at the South 
Chicago works of the Carnegie-!!linois Steel Corp. These two furnaces can each produce 1500 tons of iron a day and 





are part of United States Steel Corp.’s $875,000,000 post war development program. 


also increased finishing facilities for silicon steel at Van- 
dergrift, Pa., where two new continuous coil annealing 
lines went into operation. The Carnegie-Illinois Steel 
Corp. modernized some of their facilities at the Irvin 
Works thus increasing their cold rolled strip capacity. 
A similar increase was also made at Gary. A new coke 
oven battery installation was made at Clairton. The 
large construction program by the National Tube Co. 
which is going on at Lorain, Ohio was not completed 
during the year and will probably continue well into 
1949. The National Tube Co. also installed additional 
tube-making facilities at Gary. At the Fairfield Works 
of Tennessee Coal Iron and Railroad Co., a hot rolled 
mill was converted to cold reduction. A new cold strip 
mill was completed by the Columbia Steel Co. at Pitts- 
burg, Calif. 

Most of the expansion program of the Bethlehem 
Steel Co. was completed. At Sparrows Point, a battery 
of coke ovens, a blast furnace, soaking pits, power sta- 
tion and new rolling mill equipment were installed. A 
coke oven battery and sintering plant were completed 
at Johnstown. 

Republic Steel Corp. completed additional stainless 
steel cold finishing facilities at Massillon, Ohio, and also 


IRON AND STEEL ENGINEER, JANUARY, 1949 





completed installation of top pressure blowing on sev 
eral additional blast furnaces, so that five are now so 
equipped, including furnaces at Buffalo and Warren. 


A new pipe mill was also completed at Gadsden, Ala. 


Jones and Laughlin Steel Corp. added a new open 
hearth at their Otis Works. They also announced exten- 
sive remodeling of their facilities in the Pittsburgh area 
and six new open hearths will be installed at the South 
Side plant and obsolete facilities will be taken out of 
production. 

Wheeling Steel Corp. is reconditioning two blast fur- 
naces at the Mingo plant which they purchased from 
Carnegie-Illinois Steel Corp. New coke ovens were also 
installed, and a new butt weld pipe mill was just about 
completed during the year. 

One of the interesting changes in the industry seems 
to be a trend towards integration, making them less 
susceptible to shortages of component materials. The 
trend towards consumer-owned steel plants also con- 
tinued during the past year with the sale of several in- 
dependent plants to consumer companies. An example 
of this was the purchase of the Phoenixville plant of the 
Phoenix-Apollo Steel Co. by the Kaiser Co., Inc., in 
order to produce steel for their automobiles. In the 
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Orderly expansion of steel capacity necessitates expansion 
of raw.material production for the making of steel. 
The photograph shows a new battery of 106 coke ovens 
which was completed at the Jones and Laughlin Steel 
Corp.’s Aliquippa works in 1948. New batteries have 
been and are now being constructed at a number of 
steel plants. 


future, developments of this sort may occur in the elec- 
tric furnace field because such units, carefully selected, 
can be shut down and started up much more economic- 
ally than the open hearth, and thus they can match the 
ups and downs of end product production. 

Among the consumers who obtained steel mill equip- 
ment is the Hudson Motor Car Co., which leased two- 
thirds of the former Shenango tin plate plant of Car- 
negie-Illinois Steel Corp. at New Castle, Pa. The 
Tucker Corp. attempted without success to get the 
DPC No. 5 furnace at Cleveland but this was leased by 
the Kaiser Co. 

Both pig iron and steel capacity of the industry in- 
creased during the year. In December 1948, the Ameri- 
can Iron and Steel Institute listed the first detailed 
statistics on the changes which have taken place in the 
steel industry since the end of the war. Steelmaking 
capacity as of January 1, 1948, was rated as 94,233,460 
tons, which is an increase of about 3,000,000 tons from 
the beginning of the previous year. However, additional 
capacity came into being during the year and operating 
rates of 100 and slightly over 100 per cent during the 
later part of 1948 were due to a certain degree to this 
additional capacity. Blast furnace capacity on January 
1, 1948 stood at an all time peak of 67,438,930 net tons, 
which exceeds even the war time high when many obso- 
lete stacks were included in the figure. This was an in- 
crease of about one and three-fourth million tons com- 
pared with the previous year. On January 1, 1949, blast 
furnace capacity was about 70,500,000 tons, and steel 
capacity was about 96,000,000 tons. 

Additional coke producing capacity was required be- 
fore the additional blast furnace capacity could be util- 
ized, and on January 1, 1948 coke capacity was 62,505,- 
840 net tons for a new high. This increase in coke oven 
capacity was accomplished in spite of the fact that a 
number of beehive ovens had been taken out of service. 
As of a year ago, the remaining 3,790 beehive ovens in 
service had a capacity of 2,806,350 tons. 

New figures for finished steel capacity also became 
available in the latter part of the year. These figures 
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were based on the so-called practical method of com- 
piling data which takes into account quantity of raw 
steel which is available. Hot rolled steel capacity is now 
given as 73,872,430 net tons as of January 1, 1948. The 
trend towards lighter steel products shows up in the in- 
creased capacity of the industry to produce sheets and 
strip, for which the capacity at the present time is 26,- 
500,000 tons, 5,000,000 tons more than five years ago. 

Steel production in 1948 established new peacetime 
records, with production for the year totaling about 
88,500,000 tons. If it had not been for the coal strike in 
the early part of the year, it is possible that a new all- 
time peak would have been attained. Iron production 
in 1948 was about 59,000,000 tons, or 90 per cent of 
capacity. This compares well with the peak production 
of 62,072,683 tons attained during wartime 1944. 

Shipments of finished steel for 1948 were about 65,- 
700,000 tons. This compares well with a figure of 65,800,- 
000 tons shipped in 1944, when almost 90,000,000 tons 
of ingots were produced. This trend is significant, as it 
indicates that the industry is attaining a higher yield, 
thus gaining the equivalent of additional capacity at 
no cost in terms of critically needed equipment or raw 
materials. 

Production throughout the year was accompanied 
with the usual shortages of material, although scrap 
was in better supply than the previous year and coal 
quality was better. It is estimated that the industry in 
1949 will produce about 68,000,000 tons of finished steel, 
out of a total ingot production of 92,000,000 tons, if no 
unexpected stoppages occur. 

Steel demand continued strong, although towards 
the latter part of the year there seemed to be an inclina- 
tion on the part of many consumers to get their supplies 
from regular sources and to avoid gray markets and 
high cost conversion deals. Unless the United States is 
involved in an extensive European rearmament pro- 
gram, the gap between supply and demand should be 
narrowed considerably in 1949. 

The automobile industry held first place among in- 
dustrial consumers of steel and approximately 15 per 
cent of the total shipments went to this industry. The 
construction industry took about 111% per cent, rail 
transportation took 7.9 per cent and the oil and gas in- 
dustry took a little over 6 per cent. Household appli- 
ances took about 3 per cent. 

Steel prices continued their upward trend during the 
year and the composite steel price at the end of the year 
was about $95.50 a ton which corresponds to $76.09 one 
year ago. One item also which affected price was the fact 
that the industry changed from a gross ton to a net ton 
basis for quoting during the year. Scrap prices in- 
creased from $40,00 to $43.00. The composite pig iron 
price was about $46.82 per gross ton at the end of the 
year compared with $37.06 at the beginning of the year. 

For the first time in the history of the steel industry a 
western mill announced prices which were at a parity 
with those of similar products produced in the east. This 
was done by a United States Steel Corp. subsidiary on 
May Ist. 

Price increases were largely due to increases in oper- 
ating and material costs. As an example, from figures 
reported in 1948, maintenance and repair changes in the 
industry were higher than ever before in history and 
$692,200,000 were spent in 1947 which was 41.3 per cent 
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higher than in 1946. This corresponds to $10.46 per ton 
of hot rolled iron and steel products. 

One factor affecting steel costs was the growing scar- 
city of many non-ferrous raw materials. Aluminum, 
which in 1947 had started to catch up with demand 
again became a scarce item. One reason for this was the 
power shortage which reduced the production of ingots. 
Both copper and lead supplies became more critical and 
as a result the price of these two commodities increased 
during the year. Government stock piling was also a 
factor in these increases. Tin production increased dur- 
ing the year and its status remained about the same. 
Zine supplies were tightened and this was particularly 
due to stockpiling. 

One of the increasingly important trends in steel 
products in 1948 was the adoption of standards by the 
industry. The work of committees of the American Iron 
and Steel Institute in simplification of steel composition 
and products resulted in a number of standards being 
issued during the year. These standards were deter- 
mined from tonnage studies on the order books of the 
steel companies, and their adoption enabled long ton- 
nage runs of given commodities, thus helping to main- 
tain a higher production rate than would have been pos- 
sible if a larger variety of products were manufactured. 
A number of the national emergency low alloy steels 
were also standardized, and their production runs from 
ten to fifteen per cent of all the alloy steel products. 
Their use also is a result of the idea of specifying steel to 
hardenability limits rather than to chemical composi- 
tions. 

One event which occurred during the year, although 


Sintering is becoming more important in iron production. 
In this illustration the iron ore mixed with coal dust 
is ignited in a sintering furnace. It will emerge from 
the process looking like lumps of coke which can be 
used in the blast furnace. 
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not a technical development, will undoubtedly have 
much more marked effect on the development of the 
industry than any other development for many years. 
This was the change in the pricing system which most 
of the industry saw fit to adopt after United States 
Supreme Court’s ruling on the basing point system for 
the cement industry. Because of this ruling, steel pro 

ducers adopted fob prices. As a result of this pricing 
system, when the demand for steel is slight and com 

petition for markets become keen, the mill which 1s 
closest to the steel users will have an economical ad 

vantage over other mills. Unless otherwise influenced 
by raw materials and labor supplies, steel mill expan 

sion and development will then be in areas where thi 

steel is used, and as is now taking place, some users will 
move closer to their sources of steel supply. Areas such 
as Chicago and Detroit, where in normal times there is 
no appreciable surplus capacity for local markets, will 
have an advantage over areas such as Pittsburgh, where 
steel capacity is greater than local consumption. 

Rail rates during the year continued an upward trend 
and, as a consequence, there was increased diversion of 
shipments to other forms of transportation, such as 
truck shipment and water-born shipments. Another 
factor in this change is the fob pricing system. At the 
present time, truck hauls are now crowding rail hauls 
up to lengths of 600 miles. 

Steel production increases were worldwide, and 
Europe attained a much higher and more efficient level 
of operation. The industry in Great Britain is also oper- 
ating at one of the highest levels ever, with a rate of 
15,000,000 tons per year. A very important factor, how 
ever, in the future of the British steel industry is the 
nationalization program which was introduced by the 
labor government in a bill in November. This bill calls 
for the nationalization of over 107 companies account 
ing for 90 per cent of the industry, and would bring 
under public ownership everything from digging of ore 
to rolling of steel. The owners will be paid with British 
iron and steel stock which is guaranteed by the treasury 
both as to principal and dividends. Share holders will 
receive stock equal in value to the stock exchange quo 
tation based on the October, 1948, average, or that of 
the six months just before the 1945 election, whichever 
is the higher. Essentially, the bill changes a privately 
owned industry to a publicly owned monopoly. The in- 
dustry in England has estimated that if a high level of 
employment continues, a capacity of 18,000,000 tons 
would be a reasonable requirement in the early 1950's. 

In India, a plan was formulated to increase capacity, 
and under study are two new plants which would have 
an annual ingot capacity of 500,000 tons each. The in 
crease in India’s steel capacity will also be accompanied 
by expansion in railway, cement, coal and oil. In addi 
tion, the short term expansion program in that country 
plans additional development at Jamshedpur of 150,000 
tons, 100,000 tons in Bengal, 36,000 tons in Mysore and 
20,000 tons Ichapore, West Bengal. This will be done by 
expansions and improvements to present facilities. 

The Broken Hill Proprietary Co. is planning a new 
hot and cold strip mill in Australia. The company will 
have to double its ingot capacity at Port Kembla, New 
South Wales, in order to supply this mill. The new plant 
will be the first to produce tin plate in Australia. 











In the expansion in France a new blast furnace has 
been ordered for Acieries de Longway. A new strip mill 
is‘also under construction, and another is now planned. 
A new company has been organized in Belgium called 
S. A. Compagnie des Fers Blancs et Tubes a Froid. This 
company plans to introduce American methods of cold 
rolling sheet and tin plate. 

In Poland, in Lower Silesia, Russian equipment is be- 
ing used in steel plant construction and it has been esti- 
mated that Polish output will be doubled when this pro- 
gram is completed. 

An American engineering and construction firm is 
making a survey for the Columbian government of the 
possibility of establishing a steel industry in that coun- 
try. This is a continuation of the trend in South Amer- 
ica towards local steel plants. 


BLAST FURNACES AND COKE PLANTS 


Keeping the blast furnaces of the country going al 
capacity level was successfully accomplished because 
the ore suppliers were able to produce ores in the quan- 
tities, grades and qualities which were needed by the 
steel industry. The job was so well done that the carry- 
over of winter ore stocks from 1948 to 1949 was about 
2,000,000 tons larger than that in 1948 and over 82,- 
000,000 tons of ore were shipped to Great Lake ports 
during the year. In spite of these huge shipments, the 
fear of depletion of high-grade ores was reduced some- 
what because of developments during the year on pro- 
cesses to beneficiate low-grade ores, as well as by the 
discovery and proving of new ore supplies such as those 
in Labrador and Venezuela. Total ore consumption dur- 
ing the year was about 98,000,000 gross tons. 

More activity was probably present in the ore min- 
ing industry than ever before in its history, particularly 
in the development of the large reserves of low-grade 
ores in the Superior area. Although there are perhaps 
between one and two billion tons of high-grade reserves 
in this area, which is enough for fifteen to thirty years’ 
supply, these reserves will probably last much longer 
than that because future practice may blend these ores 
with the lower grades. Construction of plants to con- 
centrate lean ore is just starting and they are the begin- 
ning of what will probably be a huge industry employ- 
ing large numbers of men, using great quantities of 
power, and requiring great amounts of capital for the 
investment needed in the processing equipment. 

The taconite ores run about 30 per cent iron. Some of 
these ores are magnetic, so that magnetic methods can 
be used for separation. The taconites which are not 
magnetic will have to be concentrated by other means, 
and flotation appears to offer the best possibilities. 
However, as a result of these processes, the ore is too 
fine for use and the powder must be sintered in order 
to be used in blast furnace. One method recently devel- 
oped for sintering will reduce costs to about 80 cents a 
ton from the present average on the range of about 
$1.20 a ton. The method involves moistening the pow- 
der, and feeding it into a revolving drum that rolls it 
into pellets of iron These are then put in ovens where 
they become hard enough to be charged into the blast 
furnace. However, the methods finally adopted may 
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differ a great deal from present methods because of new 
developments which may come out of the laboratories 
built during the past year. The Oliver Mining Co. just 
completed a new laboratory in Duluth, the Pickands, 
Mather & Co. is continuing the work which they started 
in the laboratory in Hibbing in 1941, and the Cleveland- 
Cliffs Iron Co. has a new laboratory under construction 
at Ishpeming. The M. A. Hanna Co. and the Jones & 
Laughlin Steel Corp. have both also finished new lab 
oratories. A two million dollar experimental plant which 
will use the magnetic separation method at Aurora, 
Minn., was completed by Pickands, Mather & Co. This 
plant was designed to produce 200,000 tons of ore from 
taconite. The experimental unit built in 1945 by the 
Oliver Mining Co. treated about 350,000 tons of mar 
ginal ore during 1948. 

In 1948 on the basis of an overall average, blast fur 
nace ores had 50.42 per cent iron and 8.92 per cent silica. 
This compares with 51.80 per cent iron and 7.73 per cent 
silica in 1943. The trend has been gradual and uniform 
throughout this five year period. Sintering of ores has 
grown to a point where present sintering capacity ts 
about 30,000,000 tons per year. 

A large 4-unit beneficiation plant being contemplated 
is to be located near Beaver Bay on Lake Superior. It 
will be owned by the Reserve Mining Co. and managed 
by Oglebay-Norton & Co., and will be capable of pro- 
ducing ten million tons of taconite concentrate an 
nually when all four units are completed. It has been 
estimated that the investment cost of the plant will run 
about $16 per ton of annual capacity and the project 
will take 4 to 5 years to complete. 

In this plant the taconite will be fed to a primary 
crusher from railroad cars. It will then pass through sec 
ondary crushers, rod mills, magnetic separators, wash 
boxes, surge tanks, filters, and then to the agglomera 
tion plant. The tailings will be poured into Lake Super 
ior, and forty tons of water will be required for each 
ton of sinter. It has been estimated also that 60 to 70 
kwhr will be required per ton of concentrate. 

A great deal of work has been done in further develop 
ing ore supplies in the state of New York, and the indus 


The magnetic ores lend themselves better to methods of 
concentration and this photograph shows fine particles 
of magnetic iron ore being separated from waste 
material at an open quarry mine at Star Lake, N. Y. 
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try in the Adirondacks has taken a new lease of life. 
New York state ranks third in iron production in the 
country, and the ore is chiefly magnetic. Both open pit 
ind underground operations are being done. The 
world’s largest open quarry mine for magnetite ore has 
been opened at Star Lake, N. Y. Here at the Benson 
\lines, output was about 800,000 gross tons. Since the 
ores here are in a very hard rock, they must be blasted 
into pieces, and then processed in a crusher. They are 
then further pulverized through additional crushers and 
through rod and ball mills and then magnetic separators 
are used. The product is then sintered and shipped to 
the blast furnaces. A new pilot plant is also being con- 
structed for concentrating non-magnetic ores. 

A second steel company is also doing a great deal of 
work on rock-ores at Port Henry, N. Y. The average 
ores run about 35 per cent metallic iron and ores with as 
little as 22 per cent iron content can be profitably con- 
centrated. Several old workings in the area around 
Caledonia are being re-explored and it is possible that 
new ore deposits may be located in the area. Some of the 
ore in that region is practically free from phosphorous. 

The Bureau of Mines recently estimated that the 
potential reserves in Iron County, Utah, consist of 
500,000,000 long tons of iron ore. About 100,000,000 
long tons of this can be conservatively classified as hav- 
ing 40 to 50 per cent iron and the same content may be 
inferred to be contained in an additional 250,000,000 
tons. 

During the past year, a great deal of work went on in 
proving and exploration of the Quebec-Labrador de- 
posit. This exploration indicates that these fields offer 
extensive reserves of high-grade ores running better 
than 60 per cent iron. Most of the initial exploration 
covers only those areas where surface indications were 
present which offered possibilities for open pit mining. 
The project will require a railroad about five hundred 
miles long to tidewater at Seven Islands, Quebec, where 


Separation of non-magnetic ores is a most difficult prob- 
lem and shown here is an operation in a new pilot 
plant completed in 1948 at the Benson Mines, New 
York. The first of three stages of spiral concentration 
is illustrated where crude ore is carried down the 
spiral channels by wash water. The waste material is 
washed to the outer lip while the iron minerals work 
their way to the inner portion where they are tapped 
from the inside of the channel. 






















































a harbor is available for the ocean-going vessels. Over 


300,000,000 tons of ore proved so far show that the 
typical ore runs about 59 per cent iron, 1.50 per cent 
manganese, and 1.50 per cent silica. 

Recent reports on the ore deposits in Minos Gerais, 
Brazil, indicate that the ore reserves here are much 
larger than ever previously estimated. One engineer 
claims that this ore is sufficient to feed the iron and steel 
furnaces of the world for the next 100 years. The ore 
runs from 60 to 70 per cent iron, is clean, reducible, free 
of moisture and can be moved and transported through- 
out the whole year. It is so located that it is only about 
twelve hours travel time from the ocean. A great deal 
of exploration work is still going on to determine the 
exact extent of these deposits. 

At Mina El Pao, 168 miles up the Orinoco River in 
Venezuela, new reserves have been developed consist- 
ing of a high-grade hematite ore which runs about 69 
per cent iron, is low in phosphorous and free of vana- 
dium and titanium. It is expected that shipping out of 
this area will begin by the end of 1949. A short railroad 
must be constructed as well as river transportation 
facilities. The recent revolution may alter some of these 
estimates. However in general, it is believed that the 
development of such mining operations in South Amer- 
ica will help the national economies of the countries, 
and stabilize their governments. 

Except during the period of the coal strike, adequate 
coal was available throughout the year for the industry. 
Because of the continued mechanization of the mines, 
coal quality as mined is gradually deteriorating, with 
ash and sulphur content on the increase. Hence, coal 
washing is being extended in the industry. However, 
research work sponsored by the coal industry tends to 
show that it is possible to use economically a higher 
sulphur coke in the blast furnace than has previously 
been thought possible. These preliminary conclusions 
are the result of a research program by the Coal Re- 
search Laboratory at the Carnegie Institute of Tech- 
nology. The work also indicates that the rate of break- 
age is a better index of coke quality for blast furnace 
operation than the present test on coke breakage which 
is based on reduction in size. Under present blast fur- 
nace practice, coke is the item on which the closest con- 
trol tests are constantly made. The other items which 
go into iron production, such as ore and limestone, are 
not constantly checked, with the result that coke is 
blamed for any variation in iron quality which may 
actually have been affected instead by variations in 
ore or limestone. If, on the other hand, the blast fur 
nace is treated as a chemical retort with analyses made 
constantly on the limestone and ore as well as on the 
coke, such control would enable higher sulphur coke to 
be economically used in production. 

Some coke plants felt that supplies of good quality 
coking coal were better during the year because of the 
substantial betterment of all coal supplies, and the in 
creased use of coal washing equipment enabled better 
coal to be shipped even if the mined product was lower 
grade. 

Heavy media suspensions are being used in the con- 
struction of a new large coal cleaning plant. The method 
is efficient in making preparations of coal which are high 
in impurities because it enables a separation of mate 
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The favorable operating results being attained on blast 
furnaces with 10 psi top pressure indicate that results 
with 20 psi may be even more advantageous. 


rials which have only slight differences in specific grav- 
ity, and this is the case for pure and impure coals. 
Heavy media suspensions employing water are used, as 
they are more economical than the usual heavy liquids. 
The method reduces coal loss, gives higher recovery and 
a cleaner product. This coal cleaning plant is designed 
to produce 18,000 tons of washed coal daily. More than 
10,000 hp in electric motors is required to operate the 
plant. 

A good deal of research is being sponsored on equip- 
ment to mine coal mechanically, and the bituminous 
coal industry launched a $250,000 program last year to 
design a machine that will mine coal cheaper and faster. 
The object of the program is to develop a machine that 
will cut coal from the solid vein without the use of ex- 
plosives and load it continuously into a conveyor or 
mine cars. Two such machines were demonstrated dur- 
ing the year. 

One of the new continuous mining machines can dig 
and load soft coal at a rate of three tons or more a 
minute. This machine is mounted on a low tractor and 
has ten rotating cutting heads attached to the front. 
These cutting heads chip the coal from the mine face 
and, as the machine progresses, the loose coal is carried 
to the rear and moved by conveyors to the cars. Inas- 
much as a recent report of the Bureau of Mines indi- 
cates that the average thickness of the coal in the coun- 
try is 65 in., there should be ample opportunity to use 
the machine. 

The other new continuous mining machine was re- 
cently demonstrated, operating on a coal seam 60 in. 
thick, and in one operation ripped out the coal and 
loaded it into a hopper car. This unit can mine coal 
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seams of 60 to 40 in. or less, while high models are avail- 
able which will mine seams from 54 to 96 in. The ma- 
chine is designed to mine two tons of coal per minute. 

New blast furnace stacks completed during the year 
include those at the South Chicago Works of Carnegie- 
Illinois Steel Corp.; a new 1400-ton furnace for Youngs- 
town Sheet and Tube Co. at Indiana Harbor; the Ford 
Motor Co. “C” furnace at the Rouge plant, and the 
Pittsburgh Steel Company’s furnace at Monessen. The 
two idle blast furnaces at the Mingo plant were modern- 
ized by the Wheeling Steel Corp. and returned to pro- 
duction. These have been idle for some time. A new 
1200-ton blast furnace will be built by Henry Kaiser at 
his Fontana steel plant. 

Since 1944 there has been a drop in the production of 
pig iron per square foot of hearth area, ranging for six 
major producing companies from 0.04 to 0.33 net tons 
per sq ft per day. The average loss is about 8 per cent, 
or 80 tons per day for a 1000-ton furnace. This loss is 
largely due to the drop in coal quality over the years, 
and to virtual elimination of scrap in the blast furnace. 
Since 1944 coal consumption has increased about 3.2 
per cent. Ash content is now running about 10.8 per 
cent. The limestone required as a consequence has been 
increased from about 778 to about 812 pounds per ton 
of pig iron produced. 

Some of the outstanding production performances 
have been reached in blast furnaces in the far West. At 
one plant, a monthly average coke rate of 1360 lb per 
ton of iron was reached in one month, and seldom has a 
coke rate been over 1450 lb per ton. These results are 
credited to proper raw material preparation. 

Blast furnace men are now talking about the 2000- 
ton blast furnace, and they estimate that this furnace 
is not far away. Such production will probably be at- 
tained by the use of beneficiated ores under close con- 
trol. Permeability of ore charge, bulk of the charge, re- 
ducibility of the ore and uniformity of chemical and 
physical properties of beneficiated materials must be 
taken into consideration in order to obtain this rate. 
The blast furnace would need about three stoves, each 
with 333,000 sq ft of heating surface. The stove required 
would probably have a larger diameter than those in 
present practice, since the checkerwork must withstand 
its own weight and for this reason the height should not 
exceed 100 ft. Blowers must furnish enough air to burn 
1700 Ib of coke per ton of iron and 125,000 cfm air 
blowers would probably accomplish this result. Such a 
furnace would probably require a volume of 50,900 cu ft 
and as the retention time of the charge is 8'4 hours, this 
will give a furnace with a hearth diameter of about 30 
ft, a working height of the stack of about 86 ft, and an 
overall height of about 116 ft. 

So far no results seem to be available in the United 
States on the use of oxygen in the blast furnace. One 
company, however, recently completed an oxygen 
plant, and the production of this plant will be used in 
blast furnace experimentation. Another company is 
building an oxygen plant which will be used in the blast 
furnaces as well as in the open hearth. 

The use of high top pressure in blast furnaces con- 
tinues, with seven furnaces now scheduled by one com- 
pany for this operation. Another company also has 
started to convert two of its furnaces. One of the prob- 
lems which accompanied high top pressure was exces- 
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sive erosion of bleeder valves. It has been found that 
the installation of a clean gas bleeder will ameliorate 
this condition. When the furnace slips, pressure is re- 
lieved by the clean gas bleeder through switch relays. 
Turboblowers which have been delivered during the 
ear will enable furnaces to be operated at 20 psi top 
pressure, Which should get better results than the 10 psi 
ised in most high pressure installations. For existing 
plants where it would not be economical to replace ex- 
isting blowers, booster blowers may provide the answer. 
One of the most interesting examples of oxygen en- 
riched blast in the German iron and steel industry was 
at the Suddeutsche Kalkstickstoff Werke in Trostberg. 
\t this location a low shaft blast furnace was built. A 
low shaft furnace minimizes the cooling effect on the 
vases as they go up through the blast furnace. The gases 
cannot go below a low limit of approximately 212 to 250 
I’. When oxygen is added, because of the small amount 
of gas, cooling takes place more rapidly and in a low fur- 
nace oxygen content can be increased. A campaign last- 
ing four weeks was run in this furnace producing pig 
iron. This campaign proved that the pig iron could be 
smelted successfully in such furnaces. Temperatures 
can be reached beyond those of the normal blast fur- 
nace (3350 F) and can go up to temperatures equi- 
valent to those found in the electric furnace. It thus be- 
comes possible to reduce metal oxides, which require the 
higher temperatures to iron ore. 
Ores with lower contents of metals can be used econo- 
mically. Lower grade fuels can also be used because of 


Shown here is a section through the low shaft blast furnace 
at Trosfberg reported in Fiat final report No. 1203. 
All dimensions are metric. 
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the low height of the furnace and low weight of the bur- 
den. In addition, the costs of lifting the burden 20 ft 
would be much less than those for lifting it 100 ft. The 
blast furnace gases also are of higher quality than 
those of the normal blast furnace. 

The trend in blast furnace linings is towards hard- 
fired refractories, superduty quality refractories, and 
-arbon. The carbon is generally limited to the hearth. 
Superduty brick is generally being made of Missouri fire 
clays which fire to greater density than most other 
types. Actually, the fusion point is only about 20 to 35 F 
higher by actual measurement. 

It is estimated that about 45 blast furnaces in the 
country now have some carbon in their hearth construc- 
tion. The large carbon block is generally favored, with 
two layers forming the entire lining thickness. Operat- 
ing results attained with carbon hearth linings still in 
dicate that they will reduce breakouts, although there 
was a recent breakout in one lining shortly after it was 
installed. 

In blast furnace stoves, a semi-silica type of refrac- 
tory was more extensively used for domes, combustion 
chambers and top checkers. Jersey brick of this type 
was used for the first time in the Chicago district. The 
low alkali content permits this brick to withstand de- 
formation better than regular brick. 

An interesting detail developed for opening iron 
notches is called a jet caster. This has a projectile 
shaped top which contains a 2 oz charge of an explosive. 
The action is similar to that of a bazooka. If one shell 
does not bring the iron, a second charge is inserted in the 
notch and fired. It was estimated that a notch can be 
opened about $1.00 cheaper than by the use of the 
oxygen lance. 

The blast furnace revolving distributor has been com 
pletely redesigned and the new distributor support is 
furnished by three 18 ft diameter rollers with hardened 
alloy steel rims instead of the six bottom supporting 
rollers previously used. Lateral stability is provided by 
three side rollers and the top is held down by three top 
rollers which duplicate the supporting rollers. The seal- 
ing arrangement has been changed and is completely 
independent of the bell seat. 


STEELMAKING 


The number of steelmaking furnaces in the United 
States as of January 1, 1948, showed an increase of 30 
furnaces over the previous year. A total of 954 open 
hearth furnaces were in operation, with a total capacity 
of 83,610,690 tons. Thirty-nine bessemer converters, in- 
cluding ten which were used only for melting charges 
for open hearth furnaces were in production with an an- 
nual capacity of 5,226,000 tons. Electric furnace capa- 
city was 5,396,770 tons with a total of 223 furnaces. 
Total capacity of the industry was 94,233,460 tons and 
this figure had increased appreciably by the end of the 
vear. 

Few companies in the industry were not experiment- 
ing with oxygen in one form or another in the open 
hearth. Practical limitations which showed up during 
the year made it evident that its use might not be as 
revolutionary as had been first indicated. There is no 
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denying, however, that oxygen is a very useful tool. By 
its use an operator can adjust temperatures quickly, 
and also speed up particular heats to avoid bunching. 
Limitations in charging, however, prevent operators 
from taking full advantage of the speed-up. In addition, 
limitations in finishing facilities, soaking pits, etc., in 
the case of balanced plants, mean that there might not 
be too much point in speeding up steel production, with 
the additional existing costs which this might entail, 
until the capacity of the rest of the plant could be bal- 
anced with the increased ingot capacity. Up to the pres- 
ent, most oxygen applications are used for carbon re- 
duction in the bath by the use of the lance. There is 
some evidence also that there is some sulphur reduction 
with its use. 

The use of oxygen for combustion seems to have a 
bad effect on furnace refractories. There is a definite 
need for better refractories. Some users believe that 
super-duty silica brick will withstand both the addi- 
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using oxygen on 94 heats. These tests indicated that 
when oxygen was used in the burner, oxygen should be 
injected for about two hours, starting when the scrap 
was about one-half charged and ending at the start of 
the hot metal charging. This limitation gave no loss in 
time and resulted in substantial savings in oxygen. 
Tests were made with a relatively constant charge con- 
sisting of 60 per cent hot metal, 33 per cent scrap and 7 
per cent metallic ore. Five different burners were tested 
and enrichment up to 33 per cent oxygen was used. 
However, no gain resulted from using over a 27 per cent 
enrichment, and this latter percentage gave heats which 
were on the average 20 per cent faster and showed a fuel 
saving of 10 per cent. There was no unusual refractory 
wear. The heats averaged about 200 net tons. A num- 
ber of other heats were also made in this plant and five 
different furnaces were used for a total of 400 heats in 
the test program. Furnace charges ranged from all cold 
up to 60 per cent hot metal. The corresponding oxygen 
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The conventional silica furnace is generally modified somewhat for conversion to basic construction. On 
the left is shown a cutaway section of the end of a conventional silica furnace and on the right is a cut- 
away view of the furnace converted to basic construction. 


tional heat due to the oxygen as well as the splash from 
the slag when the lance is used in the bath. 

Some plants believe that the use of compressed air, 
particularly for the steels with relatively high carbon 
content, is more economical than oxygen. In one plant 
compressed air was used in a test run of 34 heats limited 
to 0.4 to 0.7 per cent carbon rimmed and mechanical 
capped grades of steel. Air pressure was 48 psi. A 9.6 per 
cent reduction in charge to tap time, because of a 22.4 
per cent reduction in melt to tap time, was found for 
the heats made with compressed air and production in- 
creased 10 per cent in tons per melting hour. Two pipes 
are usually used per heat and there was some noticeable 
erosion. 

Supplementing the work which was reported last 
year are the results of a complete series of tests at a steel 
plant in which 241 test heats were made in one furnace, 
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consumption ranged from about 1200 cu ft per ton for 
cold charges to about 600 cu ft per ton for high meta! 
charges. 

Multiple burners have also been used to decrease 
melt time, particularly when high scrap charges ar 
used. In one design, one burner is placed on top of the 
other and both are used during the meltdown period 
After the scrap is melted, one burner is shut off. In on 
plant where multiple burners and compressed air was 
used, the second burner was so pitched that the center 
line of the flames converged between second and third 
doors. In order to avoid sweating the roof, this plant 
also resorted to single firing at the time that the scrap 
became nearly level. The initial test results gave an in 
crease of 0.48 net tons per melting hour or 5.1 per cent. 
or 0.42 tons per operating hour or 4.8 per cent. Com 
pressed air was used from the beginning of charging 
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until the scrap was well melted down. About 275 cu 
ft of air at 100 psi were used and because of the com- 
pression the air has a temperature of 200 F at the 
furnace. It was introduced through a 1 in. pipe posi- 
tioned directly under the burner with the open end 
of the pipe flush with the burner face. After a year’s 
experience with the double burners and compressed 
air heats averaging 104 tons, the net effect was an in- 
crease in production rate of 15 per cent with a 4 per 
cent reduction in melting fuel, which averaged 4,672.- 
000 net Btu per net ton of ingots. 

One steel plant expects to increase the output of its 
steelmaking facilities about 20 per cent when its oxy- 
gen plant is completed. In addition to the oxygen, it 
has been necessary to modernize the auxiliary facili- 
ties such as ladle cranes, etc. 


One of the factors necessary in speeding up the 
open hearth process is to reduce the charging time. One 
plant has found that proper preparation of light scrap, 
reducing the number of boxes from 200 to 80, results 
in a saving in the charging time of 114 to 2% hours. 
At this same plant the use of oxygen saves from 1 to 1%4 
hours per heat during meltdown and refining. Other 
means of meeting this problem are by the use of as 
large a charging box as possible and the installation of 
archless door frames and basic front walls to enlarge 
the opening. In order to speed up charging, some com- 
panies have considered opening up the front of the 
furnace and charging on a continuous grate chain 
charger full car loads of scrap. 

Charge and feed ores deteriorated in quality during 
the year, but imports of Mexican, Chilean, Brazilian 
and Swedish ores eliminated some of this problem. Ore 
from the Steep Rock development will probably also 
help this situation. 

A number of plants have installed cupola furnaces 
in their open hearth shops and thus minimized some 
of their raw material problems. In a typical cupola shop 
the iron which comes from the cupola has a relatively 
high sulphur content which may run up to 0.2 per cent. 
This may be reduced by adding soda ash to the iron in 
the ladle. The fluid slag which forms is removed and the 
metal then charged into the open hearth. Approxi- 
mately 70 hours of operation is obtained before relining 
of the cupolas is necessary. Average yield runs from 94 
to 97 per cent. 

One cupola recently installed has such unusual fea- 
tures as water cooling of the bosh lining, increased blast 
pressure, a carbon paste well bottom and permanent 
hottom construction. This latter unit was designed for 
six months uninterrupted service between refractory 
repairs. 

A good deal of work has also been done in the foundry 
industry on the use of oxygen in making steel. Oxygen 
has been used as additions in the cupola and experi- 
mental data report that with a 10 per cent oxygen addi- 
tion and an 8:1 coke ratio, the melting rate is increased 
20 per cent. Tapping temperature is about 100 F higher 
than with normal blast. By controlling the oxygen con- 
tent and total volume of the blast, the tapping tempera- 
ture and melting rate can be controlled to suit prevail- 
ing conditions. Oxygen contents of more than 10 per 
cent of the total blast require a low coke ratio and result 
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in high tapping temperatures. The addition of 8 to 9 
per cent oxygen to the blast will give operating condi- 
tions and temperatures similar to that with a 5:1 coke 
ratio even though the iron to coke ratio is increased to 
as much as 12:1. 

The increased service which furnaces must withstand 
because of the use of oxygen, compressed air, etc., has 
led to a great deal of study of refractory performance. 
At the present time the ATSI is engaged in standardiza- 
tion of terms so as to be better able to evaluate per 
formance. 

Open hearths with basic ends are being more widel\ 
used. At the beginning of the year, 14 furnaces were in 
operation with suspended basic ends and installations 
for 14 more furnaces were planned. One plant found an 
increase of 5 to 7 per cent in production because of re 
duced repair time. Repair costs were correspondingly 
reduced from three to five cents per ingot ton. Also, be- 
cause of the increased production, there is a reduction 
of fixed costs of about 5 cents per ton. These savings will 
pay for the heavy initial cost of installation in a period 
of two to three years of operation. Some operators have 
claimed savings of from 10-25 cents per ton of steel pro 
duced by their use. A number of problems must be over 
come before they are universally adopted. With basic 
end furnaces there is high air infiltration because of the 
expansion allowances. If basic refractories are used for 
both ends and roofs, it is necessary to have a completely 
suspended structure, a minimum of projecting corners 
or ends, joints tight enough to prevent hot gas penetra- 
tion or cold air infiltration, metal encased brick, and 
sufficient provision for expansion to prevent buckling. 

The all-basic furnace at South Works of Carnegie- 
Illinois Steel Corp. has had rapid erosion and slag ac- 
cumulation at the port ends and up-take area. This is 
contrary to the reports given by some of the other in- 
stallations, and is believed to be due to the high firing 
rates and high temperatures used on this furnace. 

Another steel plant reported during the year that 
their operating experience shows that basic end fur 
naces are operated at a lower repair cost per ton than 
the conventional silica end furnaces. Their experience 
covers a period of four vears and after 13,800 heats oper- 
ating costs of the two types of furnaces were comrar- 
able, and at the end of 42 months the basic furnace cost 
was 11 per cent under the silica end furnace. One other 
effect noticed was that the fuel consumption per ton of 
product was lower on the basic end furnace than con 
ventional silica end furnaces, probably because reduced 
repair time cuts the loss of stored-up heat. 

A good deal of work was done on refractories during 
the year, particularly in an attempt to develop one 
which would better withstand the effect of the use of 
oxygen in combustion. This work has also resulted in 
further knowledge on the action of refractory disin 
tegration. One new type of behavior studied by labora 
tory experiments has shown that the repeated alternate 
oxidizing and reducing conditions at 2200 and 2400 F 
causes a spongy growth in the iron oxide. This growth 
apparently occurs because of the conversion of one 
oxide to the other. 

One super-duty silica brick which is now finding its 
way into installations has a maximum content of 0.5 per 
cent alumina, titania, and alkalis as compared with the 
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usual 0.9 to 1.4 per cent for the conventional silica brick. 
This slight difference in content, however, makes an 
appreciable difference in the resistance of the brick. 
There was a good deal of demand for premium priced 
super-duty silica brick during the year. 

Some steel plants because of the good results ob- 
tained with the carbon hearth in blast furnaces, are con- 
sidering carbon blocks to replace chrome brick below 
the rammed or burned hearth in the open hearth fur- 
nace, 

Production of steel in bessemer converters, which for 
many vears has been the second largest producer of 
steel, fell back to third place for the first time as electric 
furnace production overtook bessemer production. The 
side-blow converter, however, may offer an opportunity 
for bessemer production to attain second place again. 
At the present time a large steel company is experi- 
menting with a 22-ton vessel. The operation of a side- 
blown unit is similar to that of a standard unit except 
that 15 to 20 minutes blowing time is needed instead of 
10 to 12 minutes and the contact between the blast 
and metal is on the surface of the bath. As a result of the 
longer blowing time, there is better control of the blow- 
ing operation. The quality of the steel is better than 
that of ordinary bessemer steel and the initial cost is 
less than a standard bessemer of the same capacity. 
Blast pressure for the side blow unit is approximately 
one-fifth that of conventional converters or 4 to 5 psi. 

A great deal of test work has already been done on 
side blown converters in foundries in England and oxy- 
gen was used in the blow. These tests showed that a 
moderate enrichment of the blast reduced blowing time 
by one-half. This factor is not, however, important in 
foundries but may be important if this type of unit is 
used in production of steel plates. Another conclusion 
reached in the test program is that the quality of the 
product made with oxygen enriched blast is in no way 
inferior to that produced without the use of oxygen, and 
carbon contents were more consistent. As far as could 
be ascertained the oxygen had no bad effect on refrac- 
tory life. High temperatures were obtained by its use. 

Other work on the use of oxvgen in converters was 
reported last year by V. V. Konjakov on the results of a 
special converter plant which was built at the Kuznetsk 
steel works in Russia. Oxygen in concentrations of 50, 
75 and 100 per cent was used. Results showed that oxy- 
gen blast could be applied to metal with a low silicon 
content, although further improvement is necessary in 
the reduction of phosphorus. Increased mechanical 
strength was obtained and the nitrogen content was 
very low. Oxygen consumption was about 1410 cu ft 
per ton of charge. The process needs further develop- 
ment in order to obtain longer service of the tuveres. 

Additional information was also obtained during the 
vear on work done by the Germans. The so-called Max- 
huette plant in Oberfalz, Bavaria, is so located that 
there is a great deal of scrap available. They therefore 
installed an oxygen plant to supply five converters, four 
of twelve-ton capacity and one of fifteen-ton capacity. 
The average converter life was about 150 heats, and 
that of the bottom was 45 to 50 heats. Their work indi- 
cated that most suitable concentration was 30 per cent 
oxygen. Greater concentration produced neither hot- 
ter nor a shorter blowing time. The procedure gave 
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them high temperature and made it possible to add and 
melt 12 per cent more cold scrap. Large pieces of scrap 
as high as three tons were melted successfully in a ten- 
ton converter. In such cases, although a portion of the 
ingot was not melted at the time of the end of the first 
blow, it would be dissolved when the pig iron was added 
for the next blow. The process also allowed the use of 
pig iron with relative low contents of phosphorus. Cost 
savings were appreciable, although for other installa- 
tions this will depend on the relative cost of scrap and 
pig iron. The operators estimate that one kilogram of 
scrap could replace one kilogram of pig iron for every 
cu meter of nitrogen which was eliminated from the 
blast. Because of the reduced blowing time it was pos- 
sible to melt four heats per hour instead of three. The 
yield was increased to 87 to 88 per cent of the charge 
compared with 86 per cent yield without oxygen. Qual- 
ity was improved and it was possible to manufacture 
deep drawing high silicon steels for dynamo and trans- 
former sheets, apparently because of the low nitrogen 
content. 

Experimental oxygen was used on a test program at 
one American bessemer converter where the metal is 
blown down to approximately 1.7 per cent carbon. The 
oxygen had a purity of 9914 per cent and a maximum 
oxygen content of 24.7 per cent was used in the con- 
verter. Twenty per cent more scrap than normal was 
charged and blowing time was reduced from 10 to 714 
minutes. Production was 37.5 per cent greater in terms 
of tons of blown metal produced per minute and this 
performance was reached with 258 cu ft of oxygen per 
ton. In another series of tests at the same plant, oxygen 
was turned on at the start of the blow at a rate of 1600 
cfm for three to four minutes until the scrap was melted, 
and after the carbon blow the oxygen was again turned 
on for one or two minutes at a rate of 800 cfm in order 
to obtain a final silicon reduction. Results of this prac- 
tice gave a good quality of blown metal with a clean, 
hot iron and a very good slag separation. Silicon was 
reduced from a normal of 0.10 to 0.006 per cent. Blow- 


The main roof on number 16 furnace at the Steel Company 
of Canada is a radially suspended basic roof. 
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This new bessemer converter uses a maximum amount of 
welding in its construction. It is a 30-ton unit. 
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ing time was reduced from 9 to 6.34 minutes for a de- 
crease of 29.5 per cent, and production was increased 40 
per cent, or from 3.00 to 4.33 tons per minute. Oxygen 
consumption was 216 cu ft per ton. At this steel plant 
an oxygen plant with a capacity of 400 tons per day of 
93 to 95 per cent pure oxygen is being constructed. The 
products of this plant will be piped so that they can be 
supplied to intakes of four turboblowers supplying cold 
blast to three 1200-ton blast furnaces, and also to a 
400,000 cu ft storage bank. This in turn will supply oxy- 
gen to open hearth furnaces and to bessemer converters. 

A new thirty-ton bessemer converter installed during 
the vear is of welded plate construction. A minimum 
number of castings are used and in the case of the trun- 
nion ring the trunnions are castings which are welded 
to the plate ring. Anti-friction bearings are used 
throughout with the exception of the trunnion ring 
bearings which are bronze bushed. Instead of cast teeth, 
the drive gearing has cut teeth. 

Electric furnaces were the second highest producer of 
steel for the first time, principally because the shortage 
in open hearth steel led to the production of open hearth 
grades in the electric furnace. Also, alloy steel produc- 
tion for 1948 will probably exceed that of 1947 by 1,000,- 
000 tons. The so-called triple alloy steels which contain 
nickel, chromium, and molybdenum were produced in 
greater tonnages than any other classes of alloy steels. 

Some authorities feel that the large electric furnace 
may be highly competitive with the open hearth as a 
means of finishing hot, partially decarburized iron from 
the converter. This is because the electric furnace, for 
the same grade of production, is usually more econo- 
mical than the open hearth except for power and elec- 
trode costs which in turn are largely dependent on the 
energy required for meltdown of the scrap charge. A 
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liquid charge, close to temperature, cuts power and 
electrode costs down to a point where the electric fur 
nace becomes competitive. One of the most important 
advantages of the electric furnace over the open hearth 
in high tonnage operation is the higher temperature, 
which makes it possible to melt scrap at almost any de 
sired speed, and to heat it several hundred degrees hot- 
ter than the usual working temperature in the open 
hearth. 

It may be said that the so-called 70-ton furnace is the 
standard large unit today. This furnace has on the aver 
age a 20-ft inside diameter on the shell, has a flat bot 
tom, and is mounted on rockers. It will have a holding 
capacity of about 175,000 lb. These furnaces use either 
a 12,500 or 15,000 kva transformer equipped with a wide 
range of secondary voltage controlled by a multiple 
position tap changer. 

A number of additional furnaces were installed dur 
ing the past vear or are scheduled for completion during 
the first part of 1949. At one plant these facilities in- 
cluded two 70-ton electric melting furnaces as well as 
one 60-ton melting furnace. The furnaces on order will 
be able to turn out about 600,000 tons of steel annually, 
and when they are all installed at the end of 1949, elec 
tric furnace capacity will be increased about 12 per cent. 
Most of these furnaces are scheduled for high carbon 
steel production. In 1948 approximately 60 per cent of 
the steel produced in the electric furnace was carbon 
steel. 

Oxygen instead of iron ore for an oxidizing agent is 
becoming standard practice in making electric steel. 
The oxygen is used in the electric furnace to perform 
three functions: remove carbon, control bath tempera 
ture, and melt scrap. In one method the oxygen is in 
troduced slightly below the slag metal interface by an 
iron pipe lance. In another method, a water cooled non 
consumable tool is used to direct the oxygen through 
the slag into the metal. Experience in the electric melt 
shop shows that the use of oxygen increases tons per 
operating hour, improves alloy steel quality, and re 
sults in cost savings which are most apparent in manu 
facturing stainless steel. The cost saving in this latter 
case is largely due to the larger quantities of stainless 
steel scrap which can be charged. There is also an im 
proved recovery of chromium from the stainless scrap. 

Methods of improving yield have continued to re 
ceive considerable attention. An installation of electric 
hot tops was made in a plant devoted principally to 
specialty steels. On 9 in. sq ingots the method has given 
vields ranging from 92 to 96 per cent. In the process, 
heat is applied to the top of the metal teemed in an 
ingot mold while the teemed metal is covered by a pro 
tecting blanket of flux. The heat is supplied at such a 
rate that a reservoir of highly heated molten metal of 
gradually diminishing size is available to feed to the 
solidifying metal underneath as volume change takes 
place. An installation consists of a source of power and 
a liquid-cooled, non-consumable, non-contaminating 
electrode. 

Other procedures receiving some attention are a 
mold-shaker and a punching and upsetting operation. 
In the former, the mechanism is mounted on a narrow 
gage track, and jolts the mold at a frequency of 24 to 50 
times per minute until the ingot is about 75 per cent 
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the first step of the continuous casting process 
molten metal is poured from the transfer ladle into 
an induction furnace from which it will be poured 
into a tundish which is designed to strain out the slag. 


solidified. An increase of about 2 per cent in yield from 
rimmed steel ingots is claimed. In the latter process, the 
steel is poured into big-end-up molds with a taper sev- 
eral times that normally used on hot top ingots. The 
ingot is then placed in a cast iron holding die and a 
hollow tapered punch is driven into the top of the ingot 
and into the segregate. In the next step, the steel sur- 
rounding the segregate is driven down past the bottom 
of the segregate, and in the last step the ingot is re- 
moved from the holding die and forged to a size suit- 
able for the blooming mill. With a scale loss of 3 to 4 per 
cent, a bottom crop of 2 to 3 per cent, and top crop of 14 
to 5 per cent, a blooming mill yield of about 90 per cent 
can be obtained. 

Continuous casting caused a great deal of furore in 
the past year, and the method is being used experi- 
mentally at a steel plant producing billets for seamless 
tubing. As now operated, the casting unit casts two or 
three times a week. The casts are both alloy and carbon 
steel. The equipment is housed in a vertical 75 ft tower. 
Molten steel is carried to the top of the tower by means 
of transfer ladles, which are then emptied into an elec- 
tric induction ladle. The steel then passes into a tundish 
and then into a water cooled mold. The billet which is 
now chilled, goes down through an insulating sleeve at 
a speed controlled by pinch rolls. An automatic acety- 
lene torch cuts the billet to desired lengths which are 
lowered to a horizontal position. Experience has shown 
that the faster the casting rate, the better the resulting 
surface. However, the metal must be brought in con- 
tact with the mold when the metal is at optimum vis- 
cosity. 

The method offers possibilities for the production of 
small billets which can be used directly for rolling some 
products, and may eliminate in such cases the use of 
ingot pouritig facilities and soaking pits as well as the 
blooming mill. The method is still experimental, how- 
ever, and much work must still be done before the 
process becomes a commercial procedure. 
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A method for making small ingots of high grade 
specialty steels uses an electric arc for melting the 
various materials under a slag blanket. The ingot may 
be of any desired size or analysis, and is produced by 
progressive solidification as alloying elements are fed 
at a controlled rate directly into the mold from which 
air is excluded. A tube is formed from cold rolled strip 
which becomes a consumable electrode and is melted in 
the mold by the arc. Inside the tube a smaller tube con- 
ducts alloy elements to the are where they are liquified 
and distributed in the bath. The ingot or billet is pro 
duced in a copper water cooled shell. Solidification 
starts at the bottom and as the ingot grows the mold is 
pulled down so that the are stays at the same spot 
Melting speed for a single ingot machine is about 71 
lb per minute. Ingots now being produced are 6 ft long 
with 11 in. maximum or 4 in. minimum dimensions. This 
method should not be confused with the electric hot top 
process. 


ROLLING 


A number of plants are increasing cold rolling capac- 
itv because the demand for such products continues 
strong and by the end of 1948 the steel industry was 
able to make 21,000,000 tons of sheet and strip, an all- 
time high. 

The trend to faster rolling mills increased and five 5 
stand tandem tin-plate mills having maximum speeds 
over 4000 fpm were installed during the year. One five 
stand tandem cold strip mill has a top speed of about 
6000 fpm or 70 mphr. This particular mill is driven by 
twin motor drives, but with no idler pinion connecting 
the top and bottom roll. Synchronization is accom 
plished entirely through electrical control. 

This mill has 16,500 nominal hp in the drive motors. 
There are two 10,000 hp motor generator sets, each with 
three generators. The mill will roll strip up to 36 in. wide 
and will finish to gages of 0.008 in. and less from strip 
up to 0.109 in. thick. When rolling at 6000 fpm, a 15-ton 
coil can be rolled into tin plate in about five minutes. 

The control system used in the mill is an improved 
version of the rotating regulator which was used in the 
gunnery control system of the B-29 bombers. The re- 
gulator maintains the proper speed relationship be- 
tween the various mill motors. By means of the control, 
the mill can be accelerated from 300 fpm to 4500 fpm in 
six seconds. 

This mill is the first tandem mill to have individual 
roll drives on the last three-stands and the first mill to 
have rotating regulator controlled screwdowns. The 
screwdowns have the fastest response and speed of 
operation of any tandem mill. A separate generator for 
each stand increases the flexibility of operation. Gen 
erator voltage control is used as well as modern field 
control to adjust between mill stands. It is also the first 
mill on which X-ray equipment has been regularly used 
for finish gage. 

A new development in rolling mills is a 4-high rever 
sing cold strip mill in which the back-up rolls are driven. 
with the strip under relatively high tension. The results 
of the operation of a small 10 in. pilot mill show that 
reductions can be made on 18.8 stainless, 3.5 per cent 
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Si, and 1.25 per cent C steels which approach those con- 
.idered normal for low carbon steel on the present con- 
ventional 4-high mill. Trial reductions of up to 59 per 
cent were made without slippage between the rolls. 
Production is said to be three to ten times that of a 
similar size mill of the all-pull type when rolling the 
thinner gages. High silicon steel has been rolled from 
(0.025 to 0.010 in. and low carbon steel from 0.020 to 
(.006 in. three passes. A larger mill of this type is now 
under construction. 

Temper mills are also becoming faster and at the 
present time a 42 in. 2-stand mill is being built for 5000 
fpm. This mill incorporates all the latest features in 
electrical equipment and nearly matches the output 
speed of the fastest tandem cold reduction mills. 

A number of new continuous pipe mills are now under 
construction. One new mill which ws being built in the 
Chicago district will make pipe up to 41% in. outside 
diameter and will be capable of producing from 120,000 
to 150,000 net tons of product per year. 

What constitutes a modern seamless tube mill will 
depend on the size ranges of the products. In a plant 
making small tubes up to 5 in., a combination of the 
rotary billet heating furnace, a combination cone-type 
Mannesmann piercing unit, a continuous rolling mill 
with an Assel mill as alternate, and a universal stretch- 
reducing and sizing mill with perhaps a cross-roll sizing 
mill for heavy walled tubes will constitute the mill 


Cutaway sketch of 5-stand, 42 in. tandem cold strip mill shows mill proper, motor room and basement. 





setup. For tubes from 6 to 16 in. in outside diameter, a 
combination of a rotary furnace, cone-type Mannes- 
mann piercer, a two-high plug rolling mill, two reeling 
machines and a series of two-roll sizing mill stands will 
be used. For pipe from 16 to 26 in. outside diameter, a 
modern combination consists of at least two large ro- 
tary heating units, two Mannesmann or cone-type 
piercing mills, a plug rolling unit, a rotary expanding 
mill, two reelers and a series of two-roll sizing units. 
From present indications, tubes will, in the future, be 
made much faster and piercing speeds will be increased. 
Inside surfaces will also be improved. 

Recent experiments indicate that high alloy tubing 
will probably be made by extrusion. Carbon steel tubes 
can be extruded in sizes as small as 2 in. outside diam- 
eter with minimum wall thicknesses of 0.079 in. in 
lengths up to 50 ft, and stainless steel tubes can be made 
in diameters as small as 3 in. with minimum wall thick- 
nesses of 0.117 in., in lengths up to 30 ft. Since the oper- 
ating crew can be as small as 4 or 5 men, and the invest- 
ment is less than that of the modern piercing mill, the 
process has potentialities, particularly when it is con- 
sidered that alloys which cannot be pierced can be proc- 
essed by this method. 

A 4000-ton extrusion press which was used during the 
war for the production of rotating shell bands is now 
producing pipe in nickel, monel and other high nickel 
alloys in diameters up to 914 in. and in lengths up to 12 
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The finished coils of the 70-mphr mill have a 16 in. inside 
diameter and the outside diameter ranges up to 66 in. 
maximum. The finished coils weigh up to 30,000 Ib. 


ft. These shapes can be cold drawn into seamless pipe 8 
in. in diameter, and with wall thickness up to *4 in. 

An innovation in welded tube mills is a twin-seam 
mill developed on the west coast. The first operation in 
this mill is to seam weld the edges of the strip, which is 
fed above and below the mandrel, with two resistance 
seam welders which are mounted face to face on wheeled 
carriages and operate along the track. The strip which is 
welded while flat is then moved over the mandrel by 
means of driving wheels and the mandrel forces the 
tube from a flattened oval to a true diameter in a dis- 
tance of about 6 ft. A brass mandrel is used in order to 
cut down friction. This method makes possible wall 
thickness ratios of less than 455 of the tube diameter 
in comparison with ratio of 9 with the normal process. 
Tubing is processed from 20 to 24 gage strip at a rate 
of 50 fpm. Changeovers can be made from one diameter 
to another in about an hour. 

A new style round straightener for bars and tubes 
was Introduced during the year. This is a seven-roll 
machine which has clusters of three rolls at the entry 
and leaving ends of the machine, and a pressure roll in 
the middle. The rolls are mounted at an angle to the 
pass so that the stock rotates as it passes through the 
machine. The three-roll group confines the material to 
its exact pass line and there is no tendency for the stock 
to find a path of least resistance and thus evade the 


In a new 4-stand cold reduction mill which had twin motor 
drives, the work rolls of stands 3 and 4 are driven 
through a speed reducer and speed increaser re- 
spectively but the gear ratios were made the same in 
both cases thus enabling the use of duplicate equip- 
ment. 


A pilot 10 in. reversing cold strip mill, driven through the 
back-up rolls, was built during the year. 
* 


middle roll. No guides are necessary and the material 
comes in contact with rolling surface only. 

About 8 per cent of the steel made in this country is 
wire and more than half of this is used in the middle 
west. The large constant demand for wire products thus 
has resulted in many improved operating practices. In 
present practice, carbide dies have replaced steel and 
cast iron die plates almost completely, resulting in a 
three-fold increase in drawing speeds which are now 
more than 1500 fpm for ferrous materials. Present wir 
drawing practice use reductions up to 38 per cent on 
most carbon steel, and from 25 to 30 per cent on high 
carbon or spring wire. In drawing high carbon wire, 
water-cooled dies and blocks are used in order to dissi 
pate the heat in the drawing operation. Such cooling is 
essential if the highest quality wire is to be finished at 
the indicated speeds, and particularly if close tolerances 
are required. 

Because wet drawing of high carbon wire demands 
extreme care and rust-free material in order to obtain 
high production and in order to protect the dies, a com 
pound of amorphous metaphosphate has been used to 
inhibit rust and lubricate the wire in process. It is 


A new two-stand temper mill is driven by a 500-hp motor 
on No.1 stand and an 800-hp motor on the No. 2 stand. 
Work rolls are 18 in. in diameter and back-up rolls are 
49 in. in diameter. Machine finishing speed is 3000 fpm. 





laimed that the use of this compound has allowed an 
merease of drawing speed up to 25 per cent, It has also 
produced a sharp reduction in damage to dies and wire. 
Che amount of lime which is subsequently picked up is 
not as critical as in conventional practice. 

A new flying shear was built during the year with a 
drive consisting of a single motor directly connected to 
the bottom knife of the flying shear. The knife is con- 
trolled by an adjustable voltage d-c generator driven 
by a synchronous motor, and a combination rotating 
regulator and electronic control. The shear can be 
iecelerated to the proper speed in about *4 of a second 
ind can be stopped in the same period. 


FINISHING 


A new continuous galvanizing line, believed to be the 
first continuous line to use high frequency induction 


A 


7 
’ 


takes much less time. At the same plant, a similar type 
line for light gage sheets is under construction. 

Electrolytic tin plating of strip steel is being done at 
ever increasing rates and 38 in. wide strip has been 
plated with 0.03 mil of tin at a speed of 1000 fpm. A cur 
rent density of 225 amps per sq ft in an alkaline stanate 
bath was used. Several electrolytic lines for the produc 
tion of tin plate have reached maximum speeds of 1330 
fpm and even higher speeds appear probable. 

An effective method for continuous reflowing of tin 
uses gas radiant heaters for the heat source. The method 
gives heat at high rates for fast electrolytic tinning line 
speeds and the amount of heat can be easily controlled 
because of the inverse square law for radiation effect. 
The amount of heat can be easily and quickly con- 
trolled. A uniformly bright coating is obtained at econo 
mical costs. Another favorable factor is low space re 
quirements. 

An an attempt to reduce the heavy manual labor job 
inherent in the manufacturing of tin plate, a set-up has 


A new continuous pickle line was installed to serve the 70-mphr mill and on the left is shown the welding machine which 
welds into a continuous strip the hot rolled steel before it enters the pickle tanks. In the center the steel strip is shown 
coming out of the looping pit. Strip goes through four pickling tanks each 80 ft long. On the right the strip is emerging 
from the rinse tank from which it goes through a drying unit to eliminate wet patches on the strip before it is coiled. 


heating and to process continuously from the unanneal- 
ed cold-reduced coil to the finished galvanized sheet has 
been announced. This line has been in operation for 
some time but details have been kept secret. Other 
similar lines are believed to be in use, although such 
lines have not been announced. The equipment coats 
strip from 20 to 54 in. wide and from 11 to 18 gage. Ina 
24 hour run, production will average 300 tons and the 
speed varies from 8 to 120 fpm. The units in the line 
consist of a leveler, automatic welder, electrolytic clean- 
er, looping pit, furnace, galvanizing pot, cooling tower, 
rise tanks, bonderizer, looping pit, leveler and shear. 
In the furnace the sheet is first heated by induction 
heating and this is then followed by resistance heating. 
A hydrogen-nitrogen atmosphere is used for heating 
and cooling. It is reported that the coating is more uni- 
form, there is some saving in zinc, and the operation 
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been installed in a plant in which lifts of sheared plate 
weighing up to 10,000 lb are delivered directly from the 
flying shears to the entry end of the tin stacks. These are 
then fed through a two-pass feeder into an electrolytic 
pickling tank consisting of a rubber lined tank equipped 
with two conductor roll assemblies in which the top roll 
of steel or carbon is paired with a bottom roll of rubber 
with glass micarta finger guides set between the con 

ductor rolls. This automatic feeding and electrolytic 
pickling of sheets has eliminated the former white pick 

ling operation as a process in tin manufacturing. A con 

tinuous line was also set up in tandem with a tin ma 

chine to inspect, count, weigh and package the material. 
The sheets go by conveyors to an inspection wheel 
where an inspector checks the sheet and by push but 

ton control sends them into three pilers, prime piler, 
mender piler and waste piler. 
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The first fully automatic flame scarfing machine for 
removing surface defects from steel blooms was in- 
stalled during 1948. 


A new process of plating was developed in the past 
year which can be used for continuous plating of strip 
moving at fairly high speeds. Heat is the sole means for 
deposition in this new gas plating process. The process 
depends on thermal decomposition of metal carbonyls 
in an inert atmosphere of carbon dioxide. The object to 
be plated is heated by radiation in a plating chamber 
which is supplied by a metal carbonyl generator. A 
closed system is used which recycles the plating gases 
for operational economy. Carbonyls of a number of 
metals, including nickel, iron, chromium, tungsten and 
molybdenum, may be used in the process. Surface pre- 
paration is the same as for electrolytic plating. In a 
laboratory test operation using a small experimental 
unit, over 13 lb of nickel was deposited in a 60 minute 
single pass plating cycle. In another operation on con- 
tinuous strip, an amount of metal which would have 
required thirty minutes to apply by conventional 
methods was deposited in four seconds. 

A new method of plating wire has been developed 
which differs from normal procedures in that the de- 
sired plating metal is deposited on a heavy gage base 
wire by electrolysis in such a way that it will not sepa- 


rate from the base material and the wire is then further 
processed to the desired size and temper. 

A unique feature of a new pickling line is the absence 
of the conventional dancer roll in the pickling tank. Re 
placing this roll, which has always required a great deal 
of maintenance, is a magnetic loop-position regulator 
which consists of a magnetic detector unit encased in an 
acid proof cover and located in the bottom of an acid 
filled tank. The output signal, which is governed by the 
position of the steel strip in the tank, is fed into a mag- 
netic amplifier which in turn controls the speed of the 
entry pinch roll through a booster generator. 

Some plants have found that steam jet agitators in 
pickle tanks give much faster and more economical 
pickling if the steam lines are installed so that the noz- 
zles are set on about 15 in. centers. Practically every 
foot of the pickling line is thus heated and kept at the 
optimum temperature. 

Investigation of the formation of scale has shown 
that the scale formed on low carbon steel at tempera- 
tures above 1065 F consists of three layers which from 
the outer surface in towards the center are Fe.O., 
Fe..0, and FeO. Because of these layers, some opera- 
tors recommend that oxide conditioning of strip steel 
should be as follows: strip which is hot finished at 1500 
F should be quenched on the runout table to 700 or 750 
F before entering the coiler and this is specified for coils 
running from two to four tons whose heat-back upon 
coiling will elevate the temperature from 900 to 950 F. 
Following an air cool to 700 F, the coil should be water 
quenched and then they are ready for pickling. 

A southern mill is using synthetic detergent which, 
when introduced in the pickling baths, reduces pickling 
time 30 per cent for hot rolled steel. The detergent has a 
wetting action which reduces drag out and improves 
pickling efficiency, while the foam on the bath surface 
blankets gassing and fuming. 

Electrolytic polishing of stainless steels is developing 
at a rapid rate. The method produces a highly lustrous 
mirror bright finish. The operation is similar to electro- 
plating except that current flow is reversed and the 
work is done on the anode. The process primarily sup- 
plements rather than replaces mechanical polishing. 
The equipment is simple, necessitating only a proces- 


One of fourteen mechanical assorting, piling and reckoning lines installed this year in a West Coast mill for hot dip 
tin plate. The sheets proceed by conveyor to the inspection wheel where the operators inspect both sides as the 
wheel automatically turns over the sheet. By pressing a button the inspector can pass sheets to two piles for off- 
grade material or allow it to travel to the end of the line where prime plate is piled. 
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sing solution tank with a suitable arrangement of 

anodes and cathodes, a power source and rinse tanks. 
Current density runs from 0.5 to 1.5 amp at approxi- 
mately 6 to 8 volts. 

Molten salt baths are being used more and more for 
lescaling. The fused salts change the scale chemically 
ind thus its removal takes only from 0.1 to 0.01 of the 
usual pickling time. In one process, which has 38 units 
installed in 31 plants, the material to be pickled is dip- 
ped in a molten bath of a mixture of salts, and then 
passes through a water quench, acid quench and finally 
a rinse. Temperatures of from 900 to 1000 F are used 
and the baths are heated either by external gas firing, 
by immersion tubes or by immersion electrodes. The 
salts consist of a mixture of alkali, metal hydroxides, 
oxidizing agents and certain catalysts. The combina- 
tion is such that they ordinarily regenerate themselves, 
for when the oxidizing agents have been reduced by the 
reaction with the scale they are reoxidized by the at- 
mospheric oxygen at the surface of the bath. The proc- 
ess is very versatile and can be used on chrome-nickel 
and straight chrome stainless, stainless clad, and carbon 
steels, as well as on nickel and many types of alloys. 

The sodium hydride process is similar to that de- 
scribed in the previous paragraph, but operates at a 
lower temperature (700 F) and the chemical reaction 
is better understood. Several sodium hydroxide descal- 
ing plants went into operation, and were found parti- 
cularly effective in removing the metallic oxide scale on 
stainless and clad metals. Briefly, the process consists 
of immersing the material to be descaled in a molten 
caustic bath which has been impregnated with sodium 
hydride, the caustic bath provides the wetting action 
and carrying body for the sodium hydroxide which has 
a great affinity for the oxide scale. The stainless mate- 
rial is then dipped into a water quench tank where the 
reaction blasts the scale free. This is then followed by a 
dip into 10 per cent sulphuric acid for neutralization of 
the caustic and then by a dip into a nitric-hydrofluoric 
acid bath for brightening, after which the material is 
cleaned with water. 

Shot blast cleaning is also finding additional applica- 
tions. Although it cannot eliminate acid pickling, it can 
be used efficiently when the coating to be removed is 
hard and dry, and in the steel plant its particular appli- 
cation is for cleaning preliminary to electro-plating, 
galvanizing, hot dipped coating and metallizing. The 

cleaning must be done with a fine grit. Another applica- 
tion is for cleaning strip or sheet before cold rolling, 
although in this case it is sometimes desirable to follow 
up with a brief 20 to 30 second pickle to remove iron 
dust. The blast cleaning unit can be adapted to either 
batch or continuous operation. It has the advantages of 
no waste disposal problem, and requires less floor space. 
There is no danger of hydrogen embrittlement, and 
there is no appreciable metal loss in proper operation. 

The disposal of waste pickle liquors is receiving con- 
siderable attention. Because of the increasing scarcity 
of high-calcium lime to be used as an acid neutralizer 
attempts are being made to find substitutes, and read- 
ily available dolomitic limes have been found to be ade- 
quate, although they have lower reaction rates with 
acids. The basicity advantage places the two agents on 
a relatively equal basis. 
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Extremely rapid temperature control is available for reflow- 
ing of tin by the gas radiant method. Two control 
systems are actually used, ‘‘A’’ has the function of 
throttling fuel input to the heating panels in pro- 
portion to the line speed. Control system ‘‘B’’ has 
the function of moving the radiant panels to and from 
the passing strip. These movements are made in 
direct response to strip temperature as it is measured 
by radiation pyrometer. 


In a series of studies on absorption methods for hand- 
ling waste pickle liquor at the University of New Hamp- 
shire, the best selective absorption for ferrous sulphate, 
in neutral and acid solutions, requires use of activated 
charcoal. Ninety per cent of the ferrous sulphate in 
neutral and acid solution was found to be absorbed by 
the equivalent of activated charcoal. 


FUELS AND FURNACES 


One important factor influencing combustion is the 
ever changing fuel picture. From a long range point of 
view, because of the ever increasing demands for 
petroleum as well as the continually rising cost of 
locating and producing crude oil, it is believed that the 
price of petroleum will establish itself at such a level 
that the deliberate diversion of crude oil to fuel will be 
uneconomical. It will then become necessary for other 
fuels, and coal in particular, to assume an increasing 
proportion of the industrial fuel load. 

Since liquid fuel can be produced synthetically from 
such raw materials as coal and natural gas, these proc- 
esses will undoubtedly come into production as crude 
oil becomes sufficiently scarce. Various methods for do- 
ing this are being tried at the present time. It is more 
costly to synthesize liquid fuel from coal than from gas, 
but because of the greater reserves of coal, this method 
will in the future probably be the most important. 
About 6500 tons of coal with a Btu content of 12,000 to 
13,000 per lb are required to produce 10,000 barrels of 
petroleum. 

Although the western hemisphere at the present time 
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has a surplus of oil production, it is estimated that by 
1951-52 it will be necessary to import oil to meet our 
overall requirements. Importation is by far the cheaper 
method of getting additional fuels on present cost basis, 
hut in time of war may not be a sure source of supply. 

Secretary of Interior Krug has been pushing a pro- 
vyram which would set up a synthetic fuels industry. He 
reports that the oil-shale demonstration plant at Rifle, 
Colo., indicates that crude shale oil can be obtained at 
$2.00 and $2.50 per bbl. He also estimates that the coal 
oil plant at Louisiana, Mo., can make high grade motor 
| yasoline commercially for about 14 cents a gal which is 
! about double the present cost. In the steel industry the 
shortage in oil has resulted in a trend since the end of 
y the war from oil to coal or to fuels produced from coal. 
Blast furnace gas is being used to underfire coke oven 
| batteries and in soaking pits. The coke oven gas thus 
| liberated is being used in open hearth furnaces up to 
| about a 50 per cent of the total heat input without a loss 
in steel production. Boilers are being fired with pow- 
dered coal or with coke breeze to replace blast furnace 
| 








vas. If fuel oil is to be ultimately replaced entirely by 
coal, the next step would be to increase the use of coke 
oven gas in the open hearth, supplementing this with 
manufactured gas up to about 70 per cent of the total 
open hearth requirements, and filling out by 30 per cent 
firing of tar or pitch for luminosity and flame radiation 
requirements. 

Two basic processes for converting coal to oil are 
under study at the new Bruceton laboratory of the 
Bureau of Mines. One is the gas synthesis or indirect 
Fischer-Tropsch process and the other is a direct hydro- 
venation of coal or Bergius process. These processes are 
complementary rather than competitive, for the prod- 
ucts which each process will best produce differ. 

The Bureau of Mines also authorized a $4,413,250 
gas synthesis Fischer-Tropsch process demonstration 
plant near Louisiana, Mo., to produce oil from coal. 
This is the third of the demonstration or semi-commer- 


Typical of the cover type annealing furnaces being installed 
is this one designated to hold 8 stacks of cold reduced 
coils. 


















cial scale plants planned under the synthetic liquid 
fuels research and development program of the Bureau. 
This plant will have a capacity of 80 bbls of oil and 
gasoline a day and will include a coal gasification unit. 
The plant is adjacent to the Bureau’s hydrogenation 
(Bergius process) demonstration plant also near Louis- 
iana, Mo. 

Because of the seasonal shortages in natural gas, sev- 
eral plants have set up standby systems for supplying 
fuel. A number of expedients have been used which in- 
clude accessory oil burning equipment, petroleum gas, 
auxiliary systems and auxiliary gas producing plants. 
One such gas generator which has been developed uses 
gasoline. This gasifier consists of two castings assembled 
together to form a combustion chamber with spark 
plug ignition. Fuel is admitted through a valve which 
provides control of the gas generation. The unit is about 
6 in. high, 4 in. long and 3 in. wide, and has no moving 
parts. Its capacity varies from a minimum of almost 0 
to a maximum of 1,500,000 Btu per hour. The advan- 
tages of this installation are the small space require- 
ment, low cost and instant availability. 

Further work on the unmined coal gasification which 
was reported last year continued in Alabama. The ex- 
periment is being carried out in similar coal seams 100 
to 125 ft down. Higher air pressures are being used, and 
it is expected that the Btu content of the gas will be in- 
creased from the 50 obtained last year to 150 in the new 
experiment. 

The demand for natural gas reached new peaks dur- 
ing the year, principally because its cost went down in 
comparison with other fuels. Fortunately the reserves 
during 1947 increased by more than five trillion cu ft 
and total reserves at the beginning of 1948 were nearly 
one hundred sixty-six trillion ft. As a result, there has 
been a very heavy program of pipe line construction in 
order to transmit this gas to the industrial east. 

During the year the first catalytic cracking plant to 
attain full commercial production for a utility began 
delivering gas to the distribution mains of the Long 
Island Lighting Co. This unit was installed to meet 
winter peak loads, and offers possibilities for many in- 
dustries. The plant is flexible in operation and compact 
in size. The principal item of equipment is the catalytic 
cracking furnace which breaks down the hydrogen-car- 
bon vapor into a fixed gas. At the Long Island installa- 
tion, gas of 240 Btu is obtained. This then is enriched to 
540 Btu. The base feed stock is propane; gasoline and 
casing head products can be used. 

A new rotary heating furnace at a pipe mill in the 
Chicago area is the only one of its kind which has five 
separate heating zones. The circular kiln has an outside 
diameter of 61 ft and an inside radius of 19 ft. Tempera- 
ture in each heating zone can be controlled independ- 
ently of the others. The facilities are particularly adapt- 
ed to the production of tubing. 

A roller-hearth furnace is accomplishing in one opera- 
tion what previously required seven. Up to now, pick- 
ling was the only method known for treating and pre- 
paring metal surfaces for porcelain enameling. This fur- 
nace turns out a product surface which is not only equal 
to that obtained by pickling, but in some ways is 
superior. 
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These slag pots in a southern mill are being dumped by 
means of compressed air instead of by steam as used 
to be normal practice. Since this train is run by a 
diesel locomotive a special car is attached to the 
locomotive which compresses air for operation of the 
slag pots. 


MATERIALS HANDLING 


Conveyors, lift trucks, cranes and other special de- 
vices are being used to an ever-increasing degree in steel 
plant operations. The heavier and larger coils and other 
items required for operational economies and high 
speed production need much such equipment. In select- 
ing such equipment, the question of economical size 
coils is a difficult one to analyze. For efficient mill opera- 
tion, it is most desirable to run as large a unit as pos- 
sible, but the resultant coil sizes are in turn limited, 
however, by the materials handling equipment. The 
industry wants to use heavier coils, even up to 60,000 or 
75,000 lb. Whether cranes, conveyors or truck should 
be used is dependent on the local layout, allowable floor 
loads, and operational plan. 

What is thought to be the heaviest pallet-type con- 
veyor system ever built for coils was installed in con- 
nection with the new 70 miles-per-hour strip mill in the 
Pittsburgh district, moving coils from pickling lines to 
coil storage and feeding the mill. Industrial trucks are 
used for the intervening move. 

The new 5-stand cold strip mill at Weirton features 
an unusual overhead coil conveyor. In this installation 
the coils coming from the 60 in. pickler are lowered by 
a turndown onto a short roller table and moved to the 
charge end of the overhead conveyor which takes them 
to the tandem mill. Each coil has its own individual car. 
The use of the overhead conveyor saves space. 

Chain conveyors, in lengths of 1000 ft or more, are 
now designed for hot mill coils whose weights run up to 
30,000 Ib. Since coils for cold mills are increasing in 
weight, it has been recommended that they be handled 
by a troughed roller conveyor which will operate by a 
single chain equipped with knockover pusher dogs, with 
final travel on a feeder conveyor of the platform or 
pallet type. 

One of the biggest changes in materials handling in 
the open-cut ore mines in the Superior district has been 
the use of the belt conveyors to handle the iron ore. It 
has proved cheaper and more efficient than the rail- 
haulage system previously used. 

Two enormous cranes operating on one runway were 
installed during the year for the Navy at Hunters 
Point, San Francisco. These are the largest in the world. 
The cranes have a 142 feet span and the girders are 22 
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feet deep. These two cranes can work together through 
a lifting beam to form the world’s largest crane, lifting 
loads up to 630 tons. The cranes are arranged so that 
they can be coupled together electrically as well as by 
means of standard car couplings so that they can be 
moved along the runway as one unit. 

An item which will save time in materials handling, 
as well as making better records available, is a weighing 
device which can be attached to a crane hook. It is 
claimed that loading time can be reduced as much as 4, 
and weights can be determined in spots not now prac- 
tical. 

Thirteen new mixer-type hot metal cars were in 
stalled during the year at one steel plant. These cars 
which were built to carry 200 tons of molten iron ore are 
the largest used in the steel industry. They operate on a 
short haul between the blast furnaces and bessemer 
converters. 

The diesel engine is finding increasing favor in steel 
plant operation, and the steam locomotive is appar 
ently on the way out. As a matter of fact, one of the 
largest manufacturers of locomotives discontinued the 
production of steam locomotives in the past year. On 
the other hand, there is development work underway on 
steam locomotives. The geared turbine locomotive will 
probably find its place in railroad operations, although 
not in the steel plant. Other work being done at the 
present time is the development of better boilers to re- 
duce steam consumption and it now appears possible 
that steam consumption per horsepower hour may be 
cut 30 per cent with fuel reductions of 50 per cent. The 
gas turbine is also being developed for railroad use, but 
it also is apparently best for regular railroad service. 

A new ore and coal dock was completed at Toledo, 
Ohio in the past year which will expedite the handling 
of coal and ore at this port. Among the unusual features 
is a coal dumping device which is electrically operated 
and which can dump loaded coal cars at the rate 
of one a minute. These docks are served by two ore un 
loading machines, each of which can unload ore at the 
rate of 30 tons per minute and there are three coal 
dumping machines. 

The problem of unloading frozen coal is solved by an 
electric vibrating unit that is used to empty frozen coal 
at a steel plant. This unit, which sets up harmonic 
vibrations of over 1000 impulses per minute, will com- 
plete the coal-loosening operation in two to five min- 
utes compared to the 15 to 60 minutes if manual labor 
is used. 


MECHANICAL DEVELOPMENTS 


The first gas turbine to be bought by an electric util- 
ity was purchased during 1948. It is a 3500-kw turbine 
generator, and will be operated on natural gas which is 
available on the site. The unit has an in-line arrange- 
ment of compressor and combustion chambers, and will 
be geared to a conventional 3600-rpm, totally enclosed 
generator. The only water required for operation will be 
a small quantity for cooling the bearing lubricating oil 
and for cooling the a-c generator. Two 5000-kw, high 
efficiency gas turbine power plants were also ordered 


113 

































Two huge ore unloading machines serve the new coal and 
ore dock at Toledo, Ohio. 


during the year. They will utilize intercooling and re- 
generative heat-transfer surfaces to recover waste heat. 
Proposals are now being considered for gas turbines for 
units of 20,000-kw full load capacity and 1100 F tur- 
bine inlet temperature. 

Several power plants completed during the year 
reached a new top steam temperature of 1050 F. At one 
plant this is being used in a 100,000-kw turbogenerator, 
and another unit using this temperature is a three- 
casing 150,000-kw cross compound machine. These 
units are in utility stations. At these temperatures every 
50 degrees rise decreases the amount of coal required 
by about 1.4 per cent. This new turbine produces 2500- 
kwhr for each ton of coal burned. With this new peak in 
temperatures, the recent trend away from reheat cycles 
is being reversed, and some of the newer units are being 
designed for reheat. 

One turbine manufacturer is making the larger sta- 
tionary, low pressure blades hollow, which results in 
worthwhile economy of material since they are made of 
stainless. 

The first post-war mercury unit power plant went 
into operation in New England as a topping plant, pro- 
ducing 15,000 kw from the mercury turbine generator. 
It also provides some 200,000 pounds of steam at 400 
psi pressure to drive existing steam turbines. 

There has been a definite increase in the development 
of packaged boiler units in the small sizes. These are 
produced with all accessory equipment ready to be 
placed on the job and connected. 

One item developed during the year which will be 
useful in maintenance of power plants is a portable elec- 
tronic instrument which, when pushed through a tube, 
will chart the condition of the metal and locate such 
defects as pinholes and scale. The instrument is now 
available for spotting defects in non-magnetic tubes. 

A new use for television is creeping into the industry. 
At one power generating station, a television set is used 
to read gages which are located at the top of the boilers. 

The power plant of the future may be a basic proces- 
sing center. An installation may consist of coal being 
burned underground, forming a gas product which in 
turn may be synthesized into liquid fuels and by-prod- 
ucts. Gas and steam turbines may in turn then generate 
power which will be transmitted by power line. The gas 
produced may in turn also be transmitted by pipe line. 
Thus, the materials handling cost of coal may be com- 
pletely elimmated. From present indications power 
plants, based on atomic energy, are apparently far 
from practical realization. 

A new process for the manufacture of relatively pure 
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oxygen in tonnage quantities was announced during the 
year. Pilot plant operations have demonstrated that the 
process can operate without the necessity of periodic 
“defrosting” shutdowns. In this process, preconditioned 
air is cooled to below —300 F and distilled in a distilla- 
tion column into its components, oxygen and nitrogen. 
The oxygen is then piped to its place of use. The nitro- 
gen is pure enough to be used as a chemical raw mate- 
rial or for bright annealing in steel mills. It is estimated 
that plants can be built which will produce more than 
25,000,000 cu ft (1000 tons) of oxygen per day. The 
heart of the process (which is low pressure system) is a 
turbo-expander which is essentially a small, high-speed, 
radial flow turbine, whose principal function is to pro- 
duce refrigeration at the low temperature levels re- 
quired for the distillation of air into its components. 
Useful power is developed as a by-product. The pilot 
plant produces 95 per cent pure oxygen. It is claimed 
that the system is completely immune to dangers of 
acetylene explosions, and will operate at reduced loads 
without sacrifice of efficiency. The system is mechani- 
cally simple and all controls are automatic. Oxygen can 
also be made as pure as 99.5 per cent. Maximum 
pressure is about 5 psi. 

A recent welding development uses an inert gas, 
argon, for spot welding. The weld is produced from an 
electric arc applied to the top surface of two lapped 
pieces of metal. One unusual feature is that the welding 
can be done entirely from one side, and access to the 
other side is not necessary. 

Of particular interest to strip mill operators is a weld- 
ing machine that heats the ends of hot rolled strip steel 
to a plastic state and then forges them together with 
an upsetting impact having a pressure up to 12,000 psi. 
The welding time is about 10 seconds and the resultant 
weld can be cold reduced with the rest of the strip. The 
mechanical operations of the welder are hydraulically 
actuated, and electronic controls limit the current dur- 
ing the welding cycle. The flash from the weld is shaved 
off in a special trimmer. 

Another new welding method developed during the 
year is cold pressure welding. This method at present 
is best adapted to aluminum and copper, although other 
meals can be cold-welded. There are two important 
items in this process. One is preparation of the surface 
and it is essential that the two surfaces which are 
brought into contact be entirely uncontaminated. The 
second requirement is that the pressure be applied over 
a comparatively narrow strip so that the metal can flow 
away from the weld at both sides. This is achieved by 
applying the pressure between specially designed dies. 
Pressures required are in the region of between 24,00° 
and 36,000 psi for aluminum, and for copper they should 
be three or four times these values. These pressures 
should be sufficient to set up plastic flow of the mate- 
rials to be welded. 

The new strip mills have some unusual lubrication 
features. One of the most recent installations has a spe- 
cial recirculating oil system for the back-up rolls, with 
a similar system for the drives and screwdowns. An- 
other system handles the palm oil. Two 14,000 gallon 
tanks are used in the system for the back-up bearings, 
and contain steam coils to maintain a temperature of 
110 F. The system for the pinions ‘is similar, with the 
extra pressure oil kept in a 8000 gallon tank and circul- 
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ated by 200 gpm pumps. Grease pumps supply extreme 
pressure lubricant to the work roll bearings at definite 
time intervals and in definite amounts. The palm oil and 
water are mixed in a tank and pumped to the roll by 42 
pumps. The palm oil is then recovered for reuse. One 
unusual feature is the automatic fire control apparatus 
which is installed in the oil cellar. This system will flood 
the entire area with two tons of carbon dioxide for a 
period of two minutes. 

On November 18, delegates from the United States, 
United Kingdom, and Canada signed an agreement on 
unification of the American and British standard sys- 
tems of screw threads. The present unification agree- 
ment uses a 60 degree angle and a rounded root for 
screw threads. The crest of the external thread may be 
flat, as preferred in American practice, or rounded as 
preferred by the British. The number of threads per 
inch for the various series has been standardized and 
the limiting dimensions for three grades of thread have 
been agreed upon. Thus, interchangeability of screw 
thread parts now becomes feasible. 

The old British or Whitworth system was based on 
a thread angle of 55 degrees with a thread form having 
round crests and roots. The American Sellers System 
had a thread angle of 60 degrees with a thread form 
having flat crests and roots. There is little change in the 
number of threads per inch but a new 4 in. coarse 
thread has been added which has 12 threads per in. in 
addition to the one which has 13 threads per in. 

The open hearth fume problem, which has been par- 
ticularly troublesome with oxygen, was substantially 
overcome in one plant by the use of a scrubbing device 
for cleaning stack gases. The unit is a venturi scrubber 
and it is said to be 95 to 99 per cent efficient in iron 
oxide fume removal. The fume is highly magnetic and 
has a mean particle size ranging between 0.115 and 
0.183 microns. The method consists basically of a means 
of injecting low velocity liquid into a high velocity 
stream of dirty gas. The gas impinges upon and dis- 


The short stroke dancer roll control system is essentially 
a phase shift rectifier which is capable of producing a 
variable rectified d-c output voltage. 
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rupts the liquid, and much of the liquid is finely atom- 
ized. The mixture of gas and spray is then decelerated 
and separated, at which time the liquid contains most 
of the solids. 

In maintenance work, chrome plating of worn parts 
has been found to increase the wear resistance appre- 
ciably and is being used in a number of steel mill appli 
cations. 

Carbide roll roughing and finishing tools have been 
developed which decrease markedly the time required 
in turning and refinishing hard rolls. A number of spe- 
cial shapes are used to expedite the different operations. 

Tests during the year have proved that it is practical 
to inspect heavy steel billets with the betatron to de- 
termine the exact depth of the end shrinkage flaw or 
“pipe.” Thus, the machine may be used so as to elimi- 
nate wasteful remelting of thousands of tons of steel. 
A 10,000,000-volt betatron was installed during the 
year at the Naval Laboratory. It can X-ray rolled steel 
10 in. thick at a distance of six ft. in 30 minutes. This is 
eight times the speed obtained with 2,000,000 volt 
equipment. 


ELECTRICAL DEVELOPMENTS 


The figures for power consumption released in 1948 
for the year 1947 showed that the nation’s steel indus- 
try used a total of 23,000,000,000 kwhr of electricity, 
averaging 275 kwhr for each ton of steel, and it is be- 
lieved that this consumption will increase. As one ex- 
ample of the increased power which will probably be 
required by the steel industry, it has been estimated 
that the beneficiation of low grade ores may require as 
much as 70 kwhr per ton of ore, compared with the 
present average of 4.5 kwhr. One of the largest single 
power consumers in the country is the are furnace. The 
present installed capacity is about 3,000,000 kw and 
this figure is growing rapidly. 

The most outstanding engineering developments and 
trends in the electrical industry for 1948 were those in 
the field of power production. Public utility companies 
are expected to spend about $16,000,000,000 for new 
and improved generating and distribution facilities 
within the next ten years. Thus, production of electric 
power in this country will be increased from slightly 
over 282,000,000,000 in 1948 by the utility compa- 
nies to 430,000,000,000 kwhr with an increasing expan- 
sion of generating capacity in this coutry from 56,000, 
000 at the end of 1948 to over 95,000,000 kw. In addi 
tion industrial plants generated 54,000,000,000 kwhr 
for their own use. 

The electric manufacturers have standardized on six 
preferred ratings for large 3600 rpm condensing turbo- 
generator units. These ratings are 11,500, 15,000, 20,000, 
30,000, 40,000, and 60,000 kw. The two larger sizes are 
available for steam conditions of either 850 psi at 900 F 
or 1250 psi at 950 F. About 85 per cent of the turbo 
generator units being ordered are designed to operate al 
3600 rpm and about 93 per cent are hydrogen-cooled 

Most of the tandem cold reducing strip mills now be 
ing built are arranged so that each of the mill drive 
motors is fed from a separate generator. Although this 
system requires more complex regulating control than 
the high current booster generator, they afford greater 
flexibility in making up rolling schedules as the motor 
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This metal enclosed bus can carry 15 kv, 4000 amperes. 


speed ranges may be extended by operating some of 
them at reduced voltage. 

One of the fastest existing electric-tinning lines has 
been given a greater capacity by the addition of 300 
kw of 9600-cycle induction heating for flow-brightening. 

To measure roll screwdown setting accurately, a large 
Southern mill is applying a d-c positioner as a differen- 
tial 20-in. dial indicator. The system operates from the 
d-c supply driving the screwdown motors, thus pre- 
venting the indicator from getting out of step in the 
event of a power interruption. 

The use of X-ray thickness gages has been found to 
increase sheet output of prime sheets. There is no con- 
tact with the material. Several of the new tinplate mills 
have been equipped with these gages. 

Mercury arc rectifiers are being given serious con- 
sideration as a power supply for hot strip finishing mill 
motors. A hot strip mill is now being built for France 
whose six finishing stand motors with a total of 23,000 


illustrated here is a new gear motor which went into 
production in the past year. 












hp will be supplied by three 5000-kw rectifiers. On a mill 
to be modified at a West Coast plant, rectifiers alone 
will be used for full adjustable voltage control of a con- 
tinuous hot strip mill. Two mercury arc rectifiers, each 
rated 4000-kw, 600-volt (5000 kw with transformer 
fans) , will supply power to the finishing train motors. 
These rectifiers will be used to start the mill motors 
from rest by phase retard. The output of each rectifier 
will be regulated by either a new magnetic amplifier or 
amplystats. 

One of the largest pump-evacuated frequency chang- 
ing installations in the country will operate in a mid- 
western steel mill with the re-rating to 8000 kw of a 6667 
kw, 25/60 cycle mercury arc system installed in 1942. 

A new rod mill installed in a middle west steel plant 
has a number of unusual features. This mill delivers two 
rods simultaneously from 19 stands set in tandem. Rod 
sizes range from No. 5 to *4 of an inch and are made 
from hot billets up to 21% in. square and 40 ft in length. 
Nine d-c motors with total of 3900 hp and three 1000- 
kw generators provide a flexible driving arrangement. 
Since the stands in this mill were placed much more 
closer together than is the usual practice, more accurate 
speed regulation was required. Fly wheel effect was 
added to the motors and instantaneous speed regula- 
tion is nearly obtained by quick acting-rotating re- 
gulators. The overall speed of the mill is set by a refer- 
ence bus under the control of a master pilot generator. 
Each driving motor is equipped with a pilot generator 
and any change in motor speed is transmitted to the 
electronic amplifier. The signal is passed along at a 
higher voltage to a rotating regulator booster which 
then changes the motor speed by the right amount. The 
electronic regulator is designed for a sensitivity of linear 
response of plus or minus 0.2 of a volt with an available 
amplification of 450 to 500. Three motors in the stands 
have the same arrangement except that speed correc- 
tion is obtained by a direct-acting rotating regulator 
in the shunt field circuit. 

The magnetic amplifier has developed from a labora- 
tory device to actual use in the steel plant. It is a static 
amplifier and is based on the principle of a d-c saturable 
reactor where a small input signal can be used to con- 
trol a relatively large output signal. It will undoubtedly 
take the place of rotating regulators or electronic am- 
plifiers in many regulating circuits and will undoubt- 
edly be applied in conjunction with the rotating regul- 
ator in many others. 

Variable voltage drives have been applied to contin- 
uous strip pickling lines to provide smoother control 
and higher speed. The entry end and the delivery end 
are operated on separate systems so that the delivery 
end may operate practically continuously, slowing 
down or stopping only briefly to shear the strip and dis- 
charge the completed large coils. The entry end, on the 
other hand, operates intermittently starting new raw 
coils, shearing the ends square, and joining the ends by 
flash welding. One pickling line now in operation is de- 
signed for 700 fpm maximum strip speed through the 
pickling tanks, with an entry end speed of 1400 fpm 
maximum. 

Three of the world’s highest rated kva transformers 
were constructed during the year. They are not the 
largest in size because of the corosil steel used for mag- 

netic cores and the forced-directed flow of the cooling 
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These oil circuit breakers have a capacity of 230 kv and 
are installed on the lines of a western utility company. 







liquid. The voltage range is from 15,000 to 135,000, and 
each are rated three-phase, 145,000 kva. 

A new line of low voltage (600 v) current trans- 
formers was developed during the year. It is claimed 
that this new transformer can maintain accuracy at 60 
per cent overload without overheating. 

Switchgear developments during the year empha- 
sized completely co-ordinated factory-built equip- 
ments. There was also a large increase in the interrupt- 
ing ratings of commercial voltage power circuit break- 
ers. Nine factory-built 230-kv switchgear units were de- 
signed with an interrupting rating of 10,000,000 kva 
without increase in the physical size of the breakers. 
The highest rating previously available was 3,500,000 
kva. These units will control the output of the nine 
108,000 kv generators in the north power house of 
Grand Coulee power projects. The increase in rating 
was accomplished by using the multiflow deionization 
grid principle developed for high voltage. 

A new line of high current contactors, rated at 1500, 


The cumulative curve of main drive motors over 300 hp 
shows a total to January 1, 1949 of 5,266,090 hp. One 
hundred four motors (137,800 hp) were added in 1948. 
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3,000, and 6,000 amp at 750 volts, was developed pri- 
marily for mill applications. 

Several new high-pressure gas-filled cables of the 
pipe type and mass-impregnated construction were in 
stalled for high voltage during the year. 

A new gearmotor was introduced last year which has 
an unusually compact design. These motors are built in 
six basic sizes capable of delivering 1 to 60 hp. These 
are helical type, horizontal units and are completely 
integral a-c or d-c motors with flange mounting and 
operate from 71% to 780 rpm. Single, double, and triple 
reduction units are available in each size. 

Clamp type linings were introduced during the year 
for use on magnetic brakes for mill and heavy duty serv- 
ice. The construction gives a brake lining which is 
smooth, has a large braking area, gives longer wear, and 
can be changed without removing the shoe from the 
brake. 

A new device developed during the year provides a 
simple way of measuring extremely heavy direct cur 
rents. Instead of the usual large shunt, a special current 
transformer of the through type is used whose second 
ary winding is energized by alternating current at some 
convenient low potential. A change in the direct current 
affects the reluctance of the magnetic circuit and in 
turn the current flowing in its a-c circuit. This a-c cur 
rent is then measured on the conventional ammeter 
calibrated in terms of the d-c current in the heavy bus. 
The scheme is accurate to 1% per cent. 

Magnetic suspension of the moving element is the 
outstanding feature of a single-phase watthour meter 
introduced during the year. A cunico magnet is attach 
ed to the frame and another is an integral part of the 
disk-and-shaft assembly. Interaction of the two mag 
netic fields supports the moving systems in a state of 
equilibrium. The new meter has longer life, improved 
performance, and lowered maintenance cost. 

One of the interesting electrical developments has 
been the application of printed electrical circuits. 
Printed components such as capacitors and resistors are 
available which reduce equipment costs very mark 
edly. So far the development has been applied primar 
ily for circuits for communication work and low loss, 
and high-stability capacitors. The process is based on 
laying down by spraying layers of vitreous enamel, 
alternating with layers of conductive silver paste de 
posited by silk screen or squeegee printing. The ceramic 
dielectric has a loss factor of the same order as mica. 
The properties of silver are such that high electrical 
conductivity is obtained. The units can be made very 
small. 

Interest has been aroused in this country in the 
nickel-cadmium batteries, using an alkaline bath. This 
battery has been used for a long time in Europe but has 
only recently been introduced in this country. It is 
claimed that they will last three times longer than 
present type batteries. 

One interesting X-ray machine developed during the 
year was a super-speed motion picture camera. This 
equipment takes X-ray exposures of 10 millionths of a 
second, using a shutterless camera shooting movies at 
100 frames a second. The machine offers vast possibili- 
ties for the research worker in studying and observing 
physical phenomena. 
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_ ELECTRIC MOTORS OVER THREE HUNDRED HORSEPOWER 




















APPLIED TO MAIN ROLL DRIVES IN THE IRON AND STEEL AND ALLIED INDUSTRIES 
DURING 1948 


Horse 


power 


SOO 


100 
SOO 
SOO 
S00 
350 
100 
100 
400 
400 
100 


10001 


100 
100 


100 


hoo 


100 


500 
500 
500 
500 
500 
500 
500 
Sint 
500 
500 
500 
500 
500 
500 
j00 
500 
500 


SOO 


500 


500 
500 

500 
500 
500 
500 
500 
500 
500 
500 
600 
600 
600 


600 


600 


GOO 
HOO 
600.2 


700 
750 


750 


SOO 


800 
800 
800 
800 
800 
1000 
1000 
1000 
1000 


1000 
1250 
1250 
1250 
1250 


1250 
1500 
1500 


1500 


1500 
1500 
1500 
1500 
1500 
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Revolutions 


per minute 


400, 600 
400 600 
800/600 
300 /600 


500, 1000 
250/960 


250/1200 
1150 
1150 





S00, 900 
500/900 


$50/1010 
$50/1010 
$50/ 1010 
5150/1010 
50/1010 
3560/1010 
8350/1010 
3501010 
200 / 600 
200/600 
200 / 600 
200 /600 
200 / 600 
200 600 
1001160 
8300/1160 
100/750 


800,750 
5751150 
575/1150 


4001200 
400 1200 
225,674 
100, 900 
100/900 
800 (900 
S20 
500 1000 
250 965 
250/965 
690 850 
250, 1000 
400/800 


400 S00 
400 800 
400 (900 


300 900 

$50, 1000 
$50, 1000 
500, 1000 


400 /800 
635 ,/1270 
150/450 
175/575 
250/750 
$50 (875 
$40 
40 
355 
200 
200 (400 
800 /600 
400 800 


200 (400 
40/100 
200 400 
400 /800 
200, 600 


$50 
250/500 
50/90 
300 /600 
800 /600 


Volts 


600 
600 
250 
250 
600 
250 
325 
600 
600 
600 
600 
600 
600 
600 
600 
600 


600 


600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 


600 
600 
600 


830 
830 
600 
600 
600 
600 
2200 
250 
600 
600 
600 
600 
600 


600 
600 
600 


600 
600 
600 
600 


600 
600 
600 
600 
600 
600 
$40 
+40 
$40 


2300 


600 
600 
600 


600 
480 
250 
600 
600 


600 
480 
480 


500 


2300 


600 
600 
600 
600 


Method 


Frequency of drive 


d-« 
d-c 
d-« 
d 4 
d-c 
d-c 
d-c 
d-c 
d-c 
d c 
d-c 
d-c 
d-« 
d-« 
d-« 
d-« 


d-« 


d-« 
d-c 
d-« 
d-c 
d-« 
d-« 
d-« 
d-« 
d-« 
d-« 
d-c 
d-e 
d-c 
d-c 


60t 


d c 
d cf 
d ( 
d-« 
d Cc 
d ( 
60T 
60t 
60T 
60" 
d-c 
d-c 
d-c 


d-c 
d-c 
d-« 
d-c 
d-« 


d-c 
d-c 
d-c 


60t 
d-c 
d-c 
d-c 
d-c 


Direct 
Direct 
Geared 
Geared 
Direct 
Geared 
Geared 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Direct 
Geared 


Geared 


Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Geared 
Direct 

Direct 

Direct 

Direct 

Geared 
Geared 
Geared 


Geared 
Geared 
Geared 


Geared 
Geared 
Direct 
Geared 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Direct 
Geared 
Geared 


Geared 
Geared 
Geared 


Geared 
Geared 
Geared 
Geared 


Geared 
Direct 
Geared 
Direct 
Direct 
Geared 
Geared 
Geared 
Geared 
Direct 
Geared 
Direct 
Geared 


Geared 
Direct 

Geared 
Geared 
Geared 


Geared 
Geared 
Geared 


Geared 


Geared 
Geared 
Direct 
Direct 
Geared 


Type of mill 


Stand No. 1 of 2-stand temper mill 
Stand No. 1 of 2-stand temper mill 
$2 in. Reversing hot strip mill reel 
42 in. Reversing hot strip mill reel 
66 in. Temper pass mill reel 

48 in. Skin pass mill tension roll 
Skin pass mill 

2-Stand temper mill delivery puller 
2-Stand temper mill delivery puller 
2-Stand temper mill winding reel 
Temper mill entry puller 

No. 2 Stand of 2-stand temper mill 
No. 2 Stand of 2-stand temper mill 
Temper mill delivery puller 
Temper mill delivery puller 

48 in. Reversing cold brass mill reel 


48 in. Reversing cold brass mill reel 


Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Merchant mill 
Reversing cold strip mill reel 
Reversing cold strip mill reel 


Rod mill 
Rod mill 
Rod mill 
Rod mill 


2-Stand tandem cold strip mill 
2-Stand tandem cold strip mill 

14 in. Merchant mill, stand No. 6 
14 in. Merchant mill, stand No. 3A 
14 in. Merchant mill, stand No. 8 
14 in. Merchant mill, stand No. 9 
Sheet mill 

Breakdown mill 

Delivery tension roll 

Delivery tension roll 

No. 2 Stand 2-stand temper mill 
Temper mill reel 


Rod mill 
Rod mill 
Rod mill 
Rod mill 


— tt et 


2 
2 
2 
2 


48 in. Skin pass mill reel 
Temper pass mill 
lemper pass mill 


Rod mill 


Bar mill 

Aluminum foil mill 

Vertical edger 

60 in. Tandem cold mill reel 
12-14 in. Merchant mill, stand No. 7 
10 in. Rod mill, stands No. 4, 5, 6 
Scalping mill 

Scalping mill 

Skin pass mill 

Rerolling mill 

30 in. Reversing cold strip mill 

66 in. Temper pass mill 

48 in. Reversing cold brass mill 


Cold reduction mill 

18 in. Blooming mill 

Hot strip mill 

72 in. 3-Stand cold strip mill 

12-14 in. Merchant mill, stands No. 4a 
and 5a 

Merchant mill 

Reversing hot copper breakdown mill 

No. 2 Stand of 2-stand cold copper 
breakdown mill 

Rod mill finishing train 


Cold copper breakdown mill 
Reversing cold strip mill 

48 in. Reversing hot brass mill 
Hot strip mill 

Bar mill 


Purchaser 


Weirton Steel Co. 

Weirton Steel Co. 

McLouth Steel Corp. 

McLouth Steel Corp. 

Columbia Steel Co. 
C. E. C. 


Granite City Steel Co. 
Weirton Steel Co. 
Weirton Steel Co. 
Weirton Steel Co. 
Inland Steel Co. 
Inland Steel Co. 
Inland Steel Co. 
Inland Steel Co. 
Inland Steel Co. 
Direccion General 
de Fabricaciones 
Direccion General 
de Fabricaciones 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Morgan Construction Co. 
Stanley Works 
Stanley Works 
South African Iron and Steel 
Industrial Corp., Ltd. 
South African Iron and Steel 
Industrial Corp., Ltd. 
South African Iron and Steel 
Industrial Corp., Ltd. 
South African Iron and Steel 
Industrial Corp., Ltd. 
Wallingford Steel Corp. 
Wallingford Steel Corp. 
Sheffield Steel Corp. 
Sheffield Steel Corp. 
Sheffield Steel Corp. 
Sheffield Steel Corp. 
Universal Cyclops Steel Corp. 
Lewis Foundry and Machine Co 
Carnegie-[linois Steel Corp. 
Carnegie-Illinois Steel Corp. 
Weirton Steel Co. 
Jones & Laughlin Steel Corp. 
South African Iron and Steel 
Industrial Corp., Ltd. 
South African Iron and Steel 
Industrial Corp., Ltd. 
South African Iron and Steel 
Industrial Corp., Ltd. 
South African Iron and Steel 
Industrial Corp., Ltd. 
C. B.C. 


Carnegie-Illinois Steel Corp. 
Carnegie-Illinois Steel Corp. 
South African Iron and Steel 
Industrial Corp., Ltd. 
Haynes Stellite Company 
Aluminum Co. of Canada 
McLouth Steel Corp. 
Columbia Steel Co. 
Sheffield Steel Corp. 
Laclede Steel Co. 
Aluminum Co, of Ameri 
Aluminum Co, of Ameri 
Aluminum Co. of America 
Simons Co. 
Greer Steel Co. 
Columbia Steel Co. 
Direccion General 
de Fabricaciones 
Acciaierie E Ferriere 
Allegheny-Ludlum Steel Corp. 
Sharon Steel Corp. 
Inland Steel Co. 






Sheffield Steel Corp. 
Morgan Construction Co. 
Revere Copper and Brass Corp. 


Revere Copper and Brass Corp. 
Morgan Construction Co. 


Seymour Manufacturing Co. 
Stanley Works 

Direccion General Fabricaciones 
Superior Steel Corp. 

Haynes Stellite Co. 


Location 


Weirton, W. Va. 
Weirton, W. Va. 
Detroit, Mich. 
Detroit, Mich. 
Torrance, Calif. 
Belgium 

Granite City, Ill. 
Weirton, W. Va. 
Weirton, W Va. 
Weirton, W. Va. 
Fast Chicago, Ind. 
East Chicago, Ind. 
East Chicago, Ind. 
East Chicago, Ind. 
East Chicago, Ind. 


Argentina 


Argentina 
Borlanger-Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger- Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger- Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger- Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger- Domnarvet-Sweden 
Borlanger-Domnarvet-Sweden 
Borlanger- Domnarvet-Sweden 
Borlanger- Domnarvet-Sweden 
New Britain, Conn. 

New Britain, Conn. 


Pretoria, Union of South Africa 
Pretoria, Union of South Africa 
Pretoria, Union of South Africa 


Pretoria, Union of South Africa 
Wallingford, Conn. 
Wallingford, Conn. 
Houston, Tex. 
Houston, Tex. 
Houston, Tex. 
Houston, Tex. 
Bridgeville, Pa. 
Czechoslovakia 
Dravosburg, Pa. 
Dravosburg, Pa. 
Weirton, W. Va. 
Pittsburgh, Pa. 


Pretoria, Union of South Africa 
Pretoria, Union of South Africa 
Pretoria, Union of South Africa 


Pretoria, Union of South Africa 
Belgium 

Dravosburg, Pa. 

Dravosburg, Pa. 


Pretoria, Union of South Africa 
Kokomo, Ind. 
Kingston, Ontario, Can. 
Detroit, Mich. 
Torrance, Calif. 
Houston, Tex. 

Alton, Il. 

Davenport, lowa 
Davenport, Iowa 
Davenport, lowa 

San Francisco, Calif. 
Dover, Ohio 

Torrance, Calif. 


Argentina 

Milan, Italy 
Watervliet, N. Y. 
Sharon, Pa. 

Indiana Harbor, Ind. 


Houston, Tex. 
Borla nger- Domnarvet-Sweden 
Baltimore, Md. 


Baltimore, Md. 

Societe Miniere Et 
Metalurgique de Rodange, 
Luxembourg 

Seymour, Conn. 

New Britain, Conn. 

Argentina 

Carnegie, Pa. 


Kokomo, Ind. 


Manufacturer 


General Electric 
General Electrix 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Allis-Chalmers 
General Electric 
General Electr ix 
General Electrix 
General Electrix 
General Electric 
General Electrix 
General Electrix 
General Electric 


Westinghouse 


Westinghouse 

General Electrix 
General Electric 
General Electri: 
General Electri: 
General Electric 
General Electri: 
General Electrix 
General Electri: 
General Electri: 
General Electri: 
General Electri: 
General Electrix 
General Electric 
General Electri: 
General Electric 
General Electric: 


General Electric 
General Elect ri: 
General Electrix 


General Electri: 
General Electrix 
General Electric 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Westinghouse 
Elliott 

Elliott 

Elliott 

General Electrix 
General Electrix 


General Electric 
General Electric 
General Electric 


General Electric 
Westinghouse 
Elliott 

Elliott 


General Electric 
Elliott 

General Electrix 
General Electrix 
Westinghouse 
Westinghouse 
Westinghouse 
Elliott 

Elliott 

Elliott 
Allis-Chalmers 
Westinghouse 
Westinghouse 


Westinghouse 
Elliott 

General Electri: 
General Electr 
General Electr 


Westinghouse 
General Electr 
General Electr 


General Electr 


General Electr 
General Electr 
General Electr 
Westinghouse 
Westinghouse 
Elliott 
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ric 
ric 


rie 


rie 
rie 
ri 
rie 
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rit 
rit 
rie 
rie 
ri 
ri 
ri 
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rie 
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ri 
ri 
ri 
ri 


ri 
ri 
ri 


iri 
iri 


tric 
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tri 
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ctr 
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ctr 


ctr 
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ELECTRIC MOTORS OVER THREE HUNDRED HORSEPOWER 


(CONTINUED) . 









Horse- Revolutions Method 


Item power per minute Volts Frequency of drive Type of mill Purchaser Location Vanufacturer 
























85 1500 595 2300 60t Geared Sheet mill Haynes Stellite Co. Kokomo, Ind. Elliott 
86 1700 300/720 600 d-e Geared Tandem Cold mill Bethlehem Steel Co. Lackawanna, N. Y Westinghouse 
87 2500 70/120 600 d-c Direct 60 in. Tandem cold mill, stand No. 1 Columbia Steel Co. Torrance, Calif. Westinghouse 







88 30004 40/100 600 d-c Direct Reversing blooming and slabbing mill McLouth Steel Corp. Detroit, Mich. General Electric 
89 6©=._- 30000 40/100 600 d-c' Direct Reversing blooming and slabbing mill McLouth Steel Corp. Detroit, Mich. General Electric 
90 3000 150 6600 60T, Geared Spare for hot strip mill Great Lakes Stee! Corp. Ecorse, Mich. General Electric 
91 3000 125/312 600 d-c Direct 60 in. Tandem cold mill, stand No. 2 Columbia Steel Co. lorrance, Calif. Westinghouse 
»” 3500 110/290 600 d-« Direct Tandem hot strip mill Kaiser Co. Fontana, Calif. General Electric 
93 350002 125/425 600 d-c Direct 60 in. Tandem cold mill, stand No. 3 Columbia Steel Co. lorrance, Calif. Westinghouse 
4 3500 250/575 600 d-c Direct 60 in. Tandem cold mill, stand No. 4 Columbia Steel Co. lorrance, Calif. Westinghouse 
95 40000 50/120 600 d-c Direct 45 in. Blooming mill Societe Lorraine des 

Acieries de Rombas France Westinghouse 
96 40000 50/120 600 d-« Direct 45 in. Blooming mill Societe Lorraine des 





Acieries de Rombas France Westinghouse 






















97 4000 360 11000 60* Geared Hot strip mill rougher Jones & Laughlin Steel Corp. Cleveland, Ohio Westinghouse 
98 4000 392 13200 60t Geared 140 in. Plate mill Lukens Steel Co. Coatesville, Pa Westinghouse 
99 4000 50/120 700 d-« Direct 36 in. Reversing blooming mill Rotary Electric Steel Co. Detroit, Mich Allis-Chalmers 
100 5000 125/250 600 d-c Geared Tandem hot strip mill Kaiser Co. Fontana, Calif. General Electric 
101 5000 125/250 600 d-c Geared Tandem hot strip mill Kaiser Co. Fontana, Calif. General Electric 
102 = 5000 125/250 600 d-c Geared Tandem hot strip mill Kaiser Co. Fontana, Calif General Electric 
103 = 500002 125/312.5 600 d-c Direct 42 in. Reversing hot strip mill McLouth Steel Corp. Detroit, Mict Westinghouse 
104) 12000 90 2300 60* Geared Billet and bar mill Republic Steel Corp. Youngstown, Ohio General Electric 















*Synchronous tInduction motor Twin motor drive 2)Double armature 
General Electric ship propulsion motors purchased from W. A. A, and applied;to rolling mills 4)Built in 1946 and 1947, previously unreported 





RECAPITULATION 





Company Location Type of mill 




















































A.C.E.C. Belgium 48 in. Skin pass mill tension roll 2 950 
Acciaierie E. Ferriere Milan, Italy Colt cedetian ale , 1000 
Allegheny Ludlum Steel Corp. Watervliet, N. Y. 18 in. Blooming mill 1 1250 
Aluminum Co. of America Davenport, lowa Scalping mill , 1600 
, ~~ Skin pass mill 1 800 

Aluminum Co. of Canada Kingston, Ontario, Canada Aluminum foil mill 1 750 
Bethlehem Steel Co. Lackawanna, N. Y Tandem cold mill l 1700 
Carnegie-Illinois Steel Corp. Dravosburg, Pa. Delivery tension roll 2 1000 
. ” ; Temper pass mill 2 1200 

Columbia Steel Co. lorrance, Calif. 65 in. Temper pase alll ; 1300 
. 60 in. Tandem cold mill 5 13,300 

Direecion General de Fabricaciones Argentina 48 in. Reversing cold brass mill ; 1800 
: . . ; 48 in. Reversing hot brass mill l 1500 

Granite City Steel Company Granity City, Il. Skin pass mill 1 100 
ee Lakes Steel ( orp. Ecorse, Mich. Spare for hot strip mill " ;000 
sreer Steel Co. Dover, Ohio 30 in. Reversing cold strip mill 1 1000 
Haynes Stellite Co. Kokomo. Ind. Bar mill ) 2200 
: : : Sheet mill 1 1500 
Inland Steel Co. East Chicago, Ind. 2-Stand temper mill 5 2000 
: Indiana Harbor, Ind. 72 in. 3-Stand cold strip mill 1 1250 

Jones & Laughlin Steel Corp. Pittsburgh, Pa. Temper mill reel 1 600 
K ' Cleveland, ( Ihio Hot strip mill rougher l OOO) 
i we Co. Fontana, Calif. Tandem hot strip mill $ 18,500 
pee ede Steel Co. ; Alton, Hl, 10 in. Rod mill, stands No. 4, 5 and 6 1 ROO 
Lewis Foundry and Machine Co. Czechoslovakia Breskdown saill , 500 
Lukens Steel ( O- Coatesville, Pa. 140 in. Plate mill 1 1000 
McLouth Steel Corp. Detroit. Mich. Vertical edeor , 750 
Reversing, blooming and slabbing mill 2 6000 

. : : 42 in. Reversing hot strip mill ; 5600 

Morgan Construction Co. Borlanger-Domnarvet-Sweden Merchant wail 15 8250 
R , ; : Luxembourg Rod mill finishing train 1 1500 
epublic Steel Corp. : Youngstown, Ohio Billet and bar mill I 12,000 
Revere Copper and Brass Corp. Baltimore, Md. Reversing hot copper breakdown mill , 1500 
R E] , No. 2 Stand of 2-stand cold copper breakdown mill 1 1500 
tee lectric Steel Co. Detroit, Mich. 36 in. Reversing blooming mill 1 4000 
eymour Manufacturing Co. sey mour, Conn. Cold copper breakdown mill 1 1500 
Sharon Steel ( orp. Sharon, Pa. Hot strip mill , 1950 
Sheffield Steel Corp. Houston, Tex. 12-14 in. Merchant mill 6 4050 
“mons Co, _ ; San Francisco, Calif Rerolling mill l 1000 
Societe Lorraine des Acieries de Rombas France 45 in. Blooming mill ? R000 
South African Iron and Steel Industrial Corp., Ltd. Pretoria, Union of South Africa Rod mill 9 5100 
Stanley Works _ New Britain, Conn. Reversing cold strip mill m 2500 
ee Steel Corp. ; Carnegie, Pa. Hot strip mill 1 1500 
wereld Cyclops Steel Corp. Bridgeville, Pa. Sheet mill 1 500 
W allingford Steel Corp. Wallingford, Conn. 2-Stand tandem cold strip mill 2 1000 
eirton Steel Co. Weirton, W. Va. 2-Stand temper mill 6 2400 
















Number of Total 


Ty ¢ of motors purchased horse power 






\lternating current motors 


1] 29,900 
Direct current motors 


107,900 










Total 104 187,800 
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Report of rbctiuties 


OF AISE STANDARDIZATION COMMITTEE - 1948 


A A great deal of progress has been made on the Asso- 
ciation of Iron and Steel Engineer’s Standardization 
Program since we reported to the Association at the 
1947 annual meeting. Of the fourteen active research 
projects three were completed during the past year, 
three projects involving a great deal of research work. 

The following standardization and research activities 
are still under way: 

1. Plain Bearings. 

2. Handbook of Lubrication Standards for the Steel 
Industry. 
Fuel Furnace Control and Ceramic Handbook. 
Flexible and solid couplings. 
Size, Length, Breadth and Type of Shunting for 
Motor Brushes. 
6. Content and Amount of Dirt in Steel Mill At- 
mospheres. 
Steel Mill Lighting. 
Crane Wiring. 

9. Crane Limit Switches. 

10. Rolling Pressures and Power Requirements for 

Rolling Mills. 

11. Mill Motor Brake Standardization. 

The standards and research work which were com- 
pleted during the year covered three subjects which 
concerned themselves primarily with cranes. They are 


ae 


~) 


rt 


as follows: 

1. Crane Ladle Hook Investigation. 

2. Design of Hot Metal Ladles. 

3. AISE Electric Overhead Traveling Crane Speci- 

fications. 

The ladle hook and hot metal ladle projects were both 
research projects which involved testing and analysis 
of results by the laboratory. 

The results of the ladle hook research will be reported 
later in this session by Professor Carl W. Muhlenbruch 
of Northwestern Technological Institute, in his paper, 
“Analytical and Experimental Studies of Ladle Hooks.” 
Professor Muhlenbruch carried out this research at the 
Carnegie Institute of Technology, and the Association 
also wishes to.express its appreciation for the coopera- 
tion which the Weirton Steel Co. extended in permit- 


Presented before the 1948 AISE Annual Convention, Cleveland, Ohio, September 28, 1948 


120 


By FRANK W. CRAMER 


Chairman, AISE Standardization Committee 


ting tests to be made on hooks in their open hearth de- 
partment. Professor Muhlenbruch has a_ tentative 
recommended design procedure which will be submit- 
ted to the Board of Directors for approval. However, 
the form and details of this recommendation will be 
dependent on the discussion and comments which you 
gentlemen will have on this paper at the session. We 
therefore request that you be very free in criticizing this 
paper, so that the benefit of your experience may be in- 
corporated in the final standard. 

The problem of how to design hot metal ladles is dif- 
ficult because the stress distribution in such ladles is 
extremely complicated. The final report on this research 
program will be given by Mr. Knudsen later in this 
session in his paper “Stresses in Hot Metal Ladles.” 
This research program is one handled at the Fritz Engi- 
neering Laboratory of Lehigh University, where the 
original crane work was done. The ladle study was car- 
ried on by Mr. K. E. Knudsen and also by W. H. Munse 
and Professor B. G. Johnston, director of the labora- 
tory. The actual design procedures based on this study 
must vet be submitted to the Standards Committee and 
the Board of Directors for their approval. 

The new revised crane specifications will be pub- 
lished next year. This specification was finally com- 
pleted and approved by the crane committee represent- 
ing all steel companies at an all day meeting on August 
30th. The new crane specifications involve a number of 
important additions. All cranes are set up on a service 
basis and service factors for the various types of cranes 
are used for gearing and motor design. A new design 
procedure for determination of bridge and trolley motor 
size is incorporated in these specifications. This pro- 
cedure was set up primarily for the new 600 series mill 
motor, but data is given so that the procedure can be 
applied also to the design of the old type mill motor. 
The specification also includes a new gearing design. 

This specification is based on the American Gear 
Manufacturers Association method for determining 
the strength and durability of gears. The specification 
is based on the hardness of the material and does not 
limit the material on which the gearing is made. For 
example, some people have the impression that the old 
B, and B, materials are not allowed by the new gearing 
specification, but this is not the case and they may be 
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d as previously. The horsepower, however, which 

‘new specification will allow may be different than 

it allowed on the old gearing specification. A number 

other minor changes are also included in the new- 
ecifications. 

One meeting of the plain bearings committee headed 
C. E. Pritchard, lubrication engineer, Republic 

‘eel Corp., was held during the year on June 11, 1948. 
this meeting the data which this committee had ac- 
nulated so far on bearing design was gone over, and 

a result of the discussion at this meeting, it was de- 

ded that the bearing information and bearings should 

e broken down into three classifications. These classi- 

cations include: 

1. Precision bearings under 8 in. in diameter which 
would include automotive and diesel engine bear 
ings as well as precision spindles, ete., in special 
tools. 

2. Medium fit which might include pumps, compres- 
sors, motors, turbine generators, oil flooded roll 
necks, modern mill tables, finishing machines and 
some modern roll neck bearings. 

3. Loose fit which might include old style roll neck 
bearings, mine machinery, railroad and old style 
roll table bearings. 

This involves repeating the questionnaire which was 
previously sent out for information on bearings, but 
sub-divided so that to obtain the information on the 
bearing classification basis. This questionnaire is now 
under way. 

Because of a lack of time and available personnel no 
work has been done on the project, “Handbook of Lub- 
rication Standards in the Steel Industry.” For the same 
reason also no work has been done on the “Fuel, Fur- 
nace, Control and Ceramic Handbook.” 

With the completion of the standards of the new mill 
motor which was discussed at the last year’s convention 
it was possible to go ahead again on the work of the 
standardization of couplings. Consequently, informa- 
tion is being gathered again from the various coupling 
manufacturers by Mr. H. W. Neblett of the Inland Steel 
Co., who is also chairman on this sub-committee. Be- 
cause of the fact that some of the manufacturers are 
modifying their recommendations and designs due to 
the new motor, some of this information has been slow 
in getting in. It is expected, however, that the re- 
mainder of this information will be gathered shortly. 

So far we have not been able to determine whether 
this dimensional standardization will be possible be- 
cause of the wide variance in the requirements of the 
different designs, but we expect to have this informa- 
tion before the meeting next year. 

The research project on “Content and Amount of 
Dirt in Steel Mill Atmospheres,” is one which is arous- 
ing more and more interest among steel mill engineers 
because of the regulations being passed by the regula- 
tory bodies and because of the problems which are be- 
ing added with the use of oxygen in the steel plants. Mr. 
E. C. McDonald, combustion engineer of Republic 
Steel Corp., Corrigan McKinney Works, Cleveland, 
Ohio, was recently made chairman of the committee on 
this project. He is now developing the program of work 
which must be done. 

The project on “Steel. Mill Lighting” which is being 
headed by Mr. Jess Booth, superintendent of mainten- 
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ance, Carnegie-Illinois Steel Corp., Duquesne, Pa., is 
being done in cooperation with the Illuminating Engi- 
neering Society. Up to the present time tentative rec- 
ommendations have been set up for the open hearth 
department of the steel plant. 

This standard recommends how many foot candles 
should be required to eliminate the various areas of the 
open hearth for the various operations concerned under 
the conditions usually encountered. A recommendation 
is also made as to how the foot candles should be ob- 
tained. Work is being continued on the other divisions 
of the steel plant such as the rolling mill, blast fur- 
nace, etc. 

The committee on crane wiring which is headed by 
J. E. Bodoh of the Gary Works, Carnegie-Illinois Steel 
Corp., Gary, Ind., has been divided into two sub com- 
mittees, one dealing with crane service classifications 
and one dealing with wiring details and standards. Be- 
cause of the various ambient temperatures under which 
so many cranes must operate, wire sizes are dependent 
a great deal on the crane service. The wiring sub-com- 
mittee is studying performance of cable. insulations 
with a view of standardizing and reducing in number 
the installations to be used. They are analyzing the in 
termittent cable ratings. Also falling in the scope of 
their project is a study of standards of conduit fittings 
and installation details. 

This project was as you may know initiated because 
the latest requirements of the National Electrical Code 
in their section on crane and hoist wiring are in conflict 
with the practice of many steel mills. Their study has 
also revealed so far that wiring standards vary from 
general statements to complete tabulations and photo- 
static copies of design details. 

Another standardization project which is on the pro- 
gram is an attempt to standardize crane limit switches. 
This project is being headed by Mr. R. W. Graham, 
electrical superintendent, Lackawanna Plant, Bethle- 
hem Steel Co., Lackawanna, N. Y. Mr. Graham has the 
following objectives for the standardization program: 

1. The enclosure of the limit switch proper shall be 
NEMA 1A or better. 
2. The resistor may be either open or enclosed in a 
drip-proof housing. 
The covers shall be secured to the case by a 
safety chain. 
4. All operating mechanism, except the operating 
lever and weights, shall be enclosed. 
5. Extended leads shall be supplied for all con- 
nections. 
6. The switch shall be double pole, double-throw 
arranged to open both sides of the main power 
circuit, and to connect the circuit for dynamic 
braking through a resistor. 
Each pole of the switch shall be provided with a 
magnetic blowout. 
8. The switch shall be gravity or spring tripped and 
gravity reset. 
9. Mounting holes should be interchangeable. 

10. Space limitation determined for interchange- 

ability. 

In his preliminary work Mr. Graham has tabulated 
detailed data on the various types of switches. 

A new project which has been set up during the past 
year is one on rolling pressures and power requirements 


~ 
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for rolling mills. This project is one which has been 
recently established and so far no appreciable work has 
been done on it. Charles McGranahan, assistant general 
superintendent, Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa., is the chairman of this committee. This pro- 
ject will probably require experimental work in the mill 
in which pressures and torques will be measured over 
an extensive range of sizes and operating conditions 
during the rolling of various products. 

The last project on the standardization agenda ts mill 
motor brake standardization. This project is headed by 
Mr. V. E. Schlossberg, superintendent, electric power 
and steam departments, Inland Steel Co., East Chi- 
cago, Ind., and Mr. Schlossberg will report to vou now 
the progress that they have made on this subject. 





DISCUSSION 


PRESENTED BY 


V. E. SCHLOSSBERG, Superintendent, Electric 
Power and Steam Departments, Inland Steel 
Co., East Chicago, Ind. 


V. E. Schlossberg: The joint AISE-NEMA Commit- 


tee on Brake Standardization met September 8th at the 


Bismark Hotel in Chicago, IIL. 

The wonderful thing about the meeting was that it 
was about 100 per cent attended. A general discussion 
took place between the operating men and the manu 
facturer’s representatives and a sub-committee headed 
by Mr. P. B. Harwood was appointed. 

After the meeting was adjourned, the sub-committee 
met and have turned in a report which I shall quote: 

“IT believe that vou wll be interested to know that 





after the main meeting was adjourned yesterday the 
design sub-committee remained for some little time and 
accomplished the following: 


1. A table of proposed torque ratings was established 
which is a little different and we believe better 
than any which had previously been proposed. 

. The motor frames were matched to the proposed 
ratings. 

3. A series of maximum possible wheel diameters was 
calculated, based on the dimensions of the motor 
frames. 

t. A series of maximum desirable wheel diameters 
was established, based on being able to apply an 
oversized brake to any motor frame. 

5. Minimum wheel diameters were established, 
based on the limitations of desirable wheel length. 

6. From these figures a table of proposed wheel diam- 
eters and wheel widths was established. 


w 


“With this as a start, the brake manufacturers pro- 
pose to do some preliminary design work to see whether 
each of them can work out a line of brakes using the 
proposed figures. It was estimated that it might take 
from six to eight weeks to do this work.” 

The brake committee is largely dependent on the 
hrake manufacturers. It appears, however, that the 
rake manufacturers are going to do a good job and 
; roduce a brake which we will be able to apply on both 
the mill type and general purpose motors without dig- 

ing a hole to set the brake. 

One more major point which we might bring up ts 
that they also attempted to provide a standard brake 
wheel. In other words, not only will the whole brake be 
nterchangeable from one manufacturer to another but 
all of the brake wheels will also be interchangeable. 

Member: Can you tell me whether that same thing 
ipplies to hydraulic brakes? 

V. E. Schlossberg: The brake standardization com- 
mittee started out to work on electric brakes mainly. 
There was a representative from a hydraulic brake 
manufacturer at the meeting and his company is going 
o investigate the problem also. 
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| Coal aud Ore Preparation 
’ FOR 2000-TON BLAST FURNACE 


| .... the first 2000-ton blast furnace will probably 


not be a new, larger diameter furnace, as it ap- 
pears that the present 28-foot hearth diameter 


+ te 


furnace may attain this production by some 


k modification of design and proper preparation of 
the raw materials....the following paper by 
iF Mr. Gardner was presented on October 29,1948 
in Chicago at the Joint Meeting of the Blast 
Furnace and Coke Oven Association of the®Chi- 


cago District and the Eastern States Blast Fur- 


nace and Coke Oven Association, and Mr. Nai- 


By E. J. GARDNER, Superintendent 
Blast Furnace and Coke Plant 


Inland Steel Co. 


Indiana Harbor, Ind. 


A THE preparation of coals for the production of 
metallurgical coke has always started at the mine. In 
the past, the hand loading of coal at the face permitted 


— 


: the use of selective mining methods that produced a 
high quality product. With the wide adoption of mach- 
‘ ° ° e . 

M ines to load the coal, the productivity per man was in- 


creased but the quality of the mined coal was adversely 
t affected. Bureau of Mines reports on the mechanical 
loading of bituminous coal underground show that 25 
per cent of the production was mechanically loaded in 
1938 and by 1946 the amount increased to 58 per cent. 

In discussing the preparation of coal for the produc- 
tion of metallurgical coke, we must know the carboniza- 
tion and expansion properties of the low and high vola- 
tile coals used and the percentage of low volatile coal 
that is required in the blend to produce coke of satis- 
factory physical structure and strength. Since coke 
plants vary in the type and number of coals used in 
their coking blends, this paper will be confined to our 
operations at Inland. 


COALS USED 


Our practice is to carbonize a mixture of 35 per cent 
Pocahontas No. 3 seam coal purchased in the open mar- 
ket from a minimum number of mines and 65 per cent 
Elkhorn No. 3 seam from our own mine at Wheel- 
wright, Ky. 

We use a movable wall expansion test oven to eval- 
uate the carbonization and expansion properties of the 
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smith’s paper is abstracted from the one pre- 
sented at the same meeting .... 


low and high volatile coals that we use regularly, and 
in the selection of satisfactory coking coals to supple- 
ment our supply. Our expansion tests show that for our 
practice where we crush coal so that 80 per cent passes 


Figure 1 — The 2000-ton blast furnaces of the future will 
probably be furnaces similar, except for slight design 
changes, to those shown in the illustration which 
have hearth diameters of 27 ft 6 in., and except that 
much greater care will have to go in preparation of 
the raw materials. 























































through a 14 in. square mesh screen, using a blend of 
35 per cent low and 65 per cent high volatile coals—3.50 
psi is the maximum expansion pressure of the blend 
that we can charge safely in our ovens. 

Along with other plants in the industry, we have also 
had to carbonize higher ash coals. When our Wheel- 
wright mine, due to the shortage of manpower and the 
demand for increased production for the war effort, 
went from their customary practice of careful prepara- 
tion of the coal at the face, followed by hand loading 
of the coal into the mine cars to the present practice of 
machine loading, the ash content of our Wheelwright 
slack was increased from 4.00 per cent in 1941 to 7.45 
per cent in 1948. 

During the same period, the ash content of our pur- 
chased Pocahontas coal increased from 5.70 to 7.15 per 
cent. The increase in ash in our coal blend produced 
furnace coke that was high in ash and inferior in phy- 
sical properties and resulted in a decrease in the iron 
tonnage produced at our blast furnaces. 

Faced with the prospect of having to use extremely 
high ash coal for a number of years, we are installing a 
coal cleaning plant at Wheelwright. Our mining staff 
assures us that they will deliver washed Wheelwright 
coal from machine loaded mining with an ash content 
similar to the hand loaded product. 

Comparative coal and coke analyses, physical pro- 
perties of the furnace coke and blast furnace operating 
data for hand loaded and machine loaded coal are given 
in the following tables: 


INLAND STEEL COMPANY 
COKE OVEN AND BLAST FURNACE DATA 


| 1941 (January | 1948 (January 
| through September) | through September) 


| Per Per 
| cent Ash | Sul- | cent = Ash | Sul- 
in mix phur | in mix phur 
Pocahontas 35 5.70 0.62 35 7.15 | 0.65 
Wheelwright slack 40 4.00 0.74 36 7.45 0.89 
Wheelwright egg 25 1.90 0.65 17 4.10 0.80 
Miscellaneous high 
volatile 12 8.40 0.93 
Mixture 4.00 0.67 7.35 0.81 
Coke 5.30 | 0.57 10.00 0.71 


PHYSICAL TESTS ON FURNACE COKE 


Average size — inches. 2.06 2.41 
Shatter test, +2 in. 55.2 per cent 64.9 per cent 
Tumbler test 
Stability +1 in. 52.6 per cent 44.5 per cent 
Hardness + 14 in. 68.0 per cent 63.9 per cent 
Minus 2 in. coke 48.90 per cent 35.70 per cent 











BLAST FURNACE OPERATIONS 


No. 1, 2, 3, 5 furnaces | 
Iron — tons per day 3894 3452 

Coke —Ibperton | 
of iron 1556 1802 


The table shows that the ash in the Pocahontas coal 
increased from 5.70 per cent in 1941 to 7.15 per cent in 
1948 
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For the same periods, the ash in the Wheelwright 
slack increased from 4.00 to 7.45 per cent. 

The ash content of our coke increased from 5.30 per 
cent in 1941 to 10.00 per cent in 1948. 

In the physical properties of the coke, the average 
size increased from 2.06 inches for the low ash coke in 
1941 to 2.41 inches for the high ash coke in 1948. 

The strength of the coke, as measured by the tumbler 
stability and hardness factors, decreased from 52.6 and 
68 per cent in 1941 to 44.5 and 63.9 per cent, respec- 
tively, in 1948. 

The total iron production of No. 1, 2, 3, and 5 fur- 
naces decreased from 3894 tons per day to 3452 tons 
per day. This amounts to an 11.3 per cent decrease in 
iron tonnage. 

For the same periods, the coke consumption increased 
from 1556 lbs to 1802 lbs coke per ton of iron. 


STORAGE OF COAL 


In the storing of coals our experience has been that 
a very appreciable increase in uniformity of ash content 
of coke can be obtained by following a carefully super- 
vised program of putting coal into stock and taking it 
out in such a way as to give the coal a maximum 
amount of mixing. Our practice is to stock all the coal 
as it is received by cargo during the summer months 
and by railroad cars during the winter months. 

The coal boats are unloaded by bridges equipped 
with six ton buckets. These bridges transfer the coal 
from the boat to the coal storage bunkers located at our 
plant dock. The bunkers discharge the coal through 
doors in the bottom onto a belt running the entire 
length of the bunker. This coal is transported to the 
coke plant coal storage field by a series of belt conveyors 
terminating in three coal bridges which traverse the 
coke plant stockpile. 

The coal is discharged into the coal storage field by 
the coal bridge conveyor and tripper, forming piles in 
the shape of small pyramids. The space between adjoin- 
ing pyramids is filled with other pyramids to within a 
few feet of the bridge conveyor level. 

In reclaiming from stock, the coal from two different 
benches or levels is picked up alternately to obtain a 
uniform mixture of the coarse coal which tends to roll 
and segregate at the bottom of each small pyramid and 
the finer sizes of coal at the apex. A careful record is 
kept of the age of the coal in stock and the oldest coal is 
used. New coal is not stored on top of old coal. 


COAL PREPARATION 


When the low and high volatile coals are taken from 
storage, they are first run to a roughing bin, then 
through the Bradford breakers and hammer mills. The 
pulverized coals—90 and 80 per cent through a 14 in. 
screen for the low and high volatile coals respectively— 
are then conveyed to the storage bins in the mixer 
building where there is one bin for low volatile and two 
bins for high volatile coal. The coals discharged from 
these bins pass over weightometer operated belts and 
then over a paddle mixer at the junction of the three 
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belts. The mixed coal is then transported by conveyors 
and passes over an additional mixing paddle as it enters 
the battery storage bins. 


COKE QUALITY 


From our previous investigation on the effect of coke 
quality on blast furnace iron tonnage, we know that for 
maximum iron production the blast furnace must be 
charged with metallurgical coke made from blends of 
the highest grade low and high volatile coking coals 
available. 

Studies on the effect of increased ash content of our 
coke on pig iron tonnage produced, indicate that for 
each 1 per cent increase in ash in our coke there was a 
loss of production of 1.9 per cent in pig iron and a seven- 
teen cents per ton increase in the cost of producing iron. 

Assuming that we can continue purchasing Poca- 
hontas coal (*4 in. slack) with 7 per cent ash and 0.65 
per cent sulphur, and our washed Wheelwright (2 in. 
slack) has 4 per cent ash and 0.75 per cent sulphur, 
and we carbonize a blend of 30 per cent low and 70 per 
cent high volatile because the expansion pressure of the 
35 per cent low and 65 per cent washed Wheelwright 
blend may be above our safe limit, we should produce 
furnace coke with 6 per cent ash and 0.62 per cent 
sulphur. 

In addition to a satisfactory chemical analysis, it is 
essential that the physical properties of the coke pro- 
duced for use in a 2000-ton blast furnace should show 
maximum resistance to crushing and abrasion: In order 
to produce the top quality coke, it will be necessary 
that the low and high volatile coals be pulverized so 
that at least 90 and 80 per cent respectively pass 
through a 1 in. square mesh screen. 

Coke produced from a 30 per cent Pocahontas-70 
per cent washed Wheelwright blend under these condi- 
tions should show a tumbler stability factor of 50-52 
per cent and a tumbler hardness factor of 65-67 per cent 
and should have the desirable physical properties that 
are required for maximum iron production in the blast 
furnace. 


One 


By S. NAISMITH 
Ore Evaluation Engineer 
Oliver Iron Mining Company 
Duluth, Minn. 


The heavy demands on the steel industry during 
and since the end of World War II, coupled with higher 
costs for labor, maintenance, coke and replacement of 
facilities, warrant a close inspection of the ways in 
which blast furnace capacities may be increased. One 
important factor which can play a part is the improve- 
ment in quality of raw materials. This brief discussion 
covers the possibility of increasing production of a 28 
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ft diameter hearth blast furnace to 2000 tons per day, 
hased on tests made to determine the benefits to be de- 
rived from physical preparation of Mesabi ores for blast 
furnace operation. 

Data from tests conducted at the Edgar Thomson 
Works, Carnegi -Ilinois Steel Corp. have been pre- 
viously reported by Mr. Herman Dobscha before the 
A.I.M.M.E. in a paper, “Effect of Sized and Sintered 
Mesabi Ore on Blast Furnace Practice.” These tests 
were carried out by charging various combinations of 
ores to two identical blast furnaces of 27 ft 6 in. hearth 
diameter. A mixture of beneficiated ore was charged in 
one furnace for a continuous period of one month and 
normal ores charged in the other furnace. During an 
interim period of one month, the burdens were reversed 
and the tests continued for two months. 

The furnace charged with beneficiated ore produced 
1605 net tons of iron per day, 21.2 per cent more than 
the normal furnace; produced 227 pounds of dry flue 
dust and sludge per net ton of iron, 20.1 per cent less 
than the normal furnace; consumed 1510 pounds of 
coke per net ton of iron, 15.3 per cent less than the nor- 
mal furnace; and consumed 677 pounds of flux per net 
ton of iron, 32.8 per cent less than the normal furnace. 
The data from the phase of the tests employing sintered 
ores gave results which were the most outstanding. 

Many operators and engineers have been convinced 
that with additional improvement in ore structure and 
coke quality, a production rate of 2000 net tons of iron 
per day is obtainable from furnaces having lines similar 
to the recently constructed 28 ft. hearth diameter fur- 
naces. Although the performance record mentioned 
above is remarkable and can undoubtedly be attributed 
mainly to the improved structure of the prepared ore, 
it must be remembered that it would be impossible to 
duplicate the chemical quality of the prepared ore used 
in the foregoing tests on a large scale operation. There- 
fore, it is evident that the optimum physical and chem- 
ical characteristics which are obtainable by beneficia- 
tion of available Mesabi ores would have to be realized 
before as much as 2000 tons of iron per day could be 
produced from a 28 ft hearth diameter furnace. Other 
measures, now under study and test, might add their 
benefits to those derived from the treatment of raw 
materials and thus lead farther toward the goal. 

In view of the prospective chemical analyses of 
Mesabi ores, it is doubtful whether ore structure could 
be improved to the extent necessary to enable produc- 
tion of 2000 tons of iron per day from a 28 ft hearth 
diameter blast furnace. 

Processes employed to beneficiate the structures of 
Mesabi ores would have to be designed to eliminate 
potential flue dust, provide optimum permeability, 
bulk density and reducibility of coarse ore and agglo- 
merate, and provide uniformity of chemical and phys- 
ical properties. The beneficiation of structure of all 
Mesabi ores would be a tremendous project involving 
large capital expenditures. 

The trend of ore shipments from the Mesabi range 
shows a deterioration in iron to silica ratios (the silica 
content per ton is higher at the expense of a reduction 
in iron content of the ore) and improvement in struc- 
ture is due primarily to gradually increasing percent- 
ages of concentrates in the total shipments. 
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Fast Open Hearth Charging 





.... discussing two innovations in open 


hearth design that open up some interest- 


ing possibilities . .. . patent for these 


features, which cover a speedy method of 


charging and an unusual method of tap- 


ping, has been applied for by the inventor, 


Fredrick W. Gumpp, of Massillon, Ohio 


ee 6 @ 


A SINCE the inception of the open hearth furnace, its 
design has followed the same general pattern. Although 
vast strides have been made in furnace capacity, effi- 
ciency and production rate, these improvements have 
come principally through enlargement, better refrac- 
tories, closer control, and refinement in design and pro- 
portions. No change has occurred in the basic principles 
of operation. 

Instigated principally by the prevailing scrap condi- 
tion, which is holding down the nation’s steel produc- 
tion quite materially, some modifications in design have 
evolved, pointed toward speeding up furnace charging. 
The changes suggested would also reduce the capital 
investment required through elimination of consider- 
able heavy equipment. 

The new design, in general, follows the lines of the 
conventional furnace, although it is suggested that the 
regenerator chambers might be constructed at ground 
level at each end of the furnace in order to further 
reduce investment cost. The new design, however, 
leaves convention behind, in that the main roof of the 
furnace, between knuckles, bears on skewbacks which in 
turn are carried on vertical plunger rods which are part 
of hydraulic jacks. Thus, the main roof section between 
knuckles can be raised and lowered. Instead of hydrau- 
lic jacks, an overhead crane may be used to raise the 
roof section if desired. 

Running along each side of the furnace are charging 
platforms, with the inner edges pivoted to a supporting 
column and the outer edges supported by the plunger 
elements of jacks in a second hydraulic system. These 
charging platforms extend for the entire length of the 
movable roof section, and receive the scrap that is to be 
charged into the furnace. Auxiliary hoppers, hinged at 
the inner ends of the charging platforms, (see Figure 1) 
may be used for miscellaneous materials, such as lime- 
stone, lime, manganese, carbon, etc. The auxiliary bins 
may be collapsed, as shown in the left of Figure 1 to 

form a chute for the scrap entering the furnace. When 
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Figure 1 — Cross-section of furnace with movable roof 
section raised to permit charging. The charging plat- 
form (70) on the left is in tilted position to chute 
scrap into the furnace. The platform (70) on the right 
is in a normal horizontal position, but the auxiliary 
collapsible hopper (86-88) is shown in position to dis- 
charge miscellaneous material into the furnace. 
Hydraulic jacks are shown at 60 and 75, for moving 
the roof and for tilting the charging platforms, 
respectively. 


the auxiliary bin is pulled up into its normal position 
(see Figure 3), it forms the inner side of the charging 
platform. 

Thus, while a heat is in progress, scrap for the next 
heat may be placed in the charging platforms, directly 
from railroad cars, by magnet crane or similar means. 
When it is time to charge the heat, the roof is raised, 
the charging platforms tilted, and the scrap slides into 
the furnace. This operation is completed very rapidly, 
and the movable roof section is then lowered and melt- 
ing begun. If recharging is necessary, it is again but a 
matter of seconds to put more scrap into the furnace. 

Another departure from the usual open hearth design 
lies in the method of tapping. Instead of the usual tap- 
ping hole extending out through the back of the furnace, 
this design is provided with a pouring nozzle built into 
the bottom of the furnace hearth, as shown in Figure 2. 

When it is time to tap the heat, a combination stop- 
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per rod and drill is inserted through a hole in the roof 
immediately over the tapping nozzle in the hearth. 
Rotation of the stopper rod, which carries at its lower 
end a cutting tool, forms a seat for the stopper rod in the 
furnace hearth. A drill may then be inserted through 
the hollow center of the stopper red and rotated until it 
pierces through the furnace bottom. The heat can then 
be tapped by raising and lowering the stopper rod as 
desired. The mechanism for rotating, raising and lower- 
ing the stopper rod and drill is contained in a unit at the 
Lop of the rod (see Figure iF 

Molten metal flowing from the furnace may pass 
directly into ingot molds which pass beneath the tap- 
ping nozzle, or into a suitable casting machine, or into a 
ladle. Thus, ingots may be poured direct, or pig scrap 
or hot metal made for further refining in electric fur- 
naces, open hearth furnaces, etc. All, or any part, of the 
molten metal can be tapped, and any desired alloying 
element or other agent can be added to the metal 
through the hollow stopper rod. Any desired analysis 
can therefore be produced. 

When the tap has been completed, material may be 
rammed through the hollow stopper rod into the hole 
that was drilled through the furnace bottom. The pour- 
ing nozzle may then be replaced. Finally, the stopper 
rod assembly is removed and the rod seat in the hearth 
is dressed over. 

It is apparent that the charging method permits the 
use of various grades of unprocessed scrap, from light, 
bulky material to large, oversize sections. Hence, a 
cheaper charge material is possible. Since little or no 
scrap preparation is necessary, most of the scrap can be 
unloaded directly from railroad cars on to the charging 
platforms of the furnace, thus eliminating charging 
machines, charging boxes and buggies, and reducing 
scrap yard requirements materially. 

The tapping feature also eliminates some of the con- 
ventional expensive equipment, to an extent depending 
on whether ingots, pig scrap or hot metal is desired from 
the process. 

The operating crew for a unit having these new fea- 
tures might well be considerably smaller than for con- 
ventional open hearth installations, while the rapid 
charging should result in maximum production, with 
consequent reduced operating costs. 

The innovations in the general plan are more readily 
applicable to new melting units than to existing facili 
ties. The tapping and pouring method, with the layout 
it requires, might be impossible to put into an existing 
open hearth shop. However, the charging method can, 
by moderate changes, be applied to many existing 
shops, which might gain considerable production 
through the fast charging thus afforded. 

Study of the features offered by this new design opens 
up some interesting possibilities beyond its use in exist- 
ing steel plants. Because much of the heavy equipment 
normally required in an open hearth plant is unneces- 
sary, one or more of these melting units might be con- 
structed in a scrap-producing area at a cost that will 
permit profitable operation, producing ingots for rolling 
or, if residuals make this impossible, controlled heavy 
melting scrap. Special scrap to meet the requirements of 

foundries or other processes may be a profitable prod- 
uct in some cases. 
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Figure 2 — Sectional detail of tap hole arrangement in 
hearth of furnace. Stopper rod (90) is composed of a 
hollow casing (120) covered with refractory sleeves 
(122). Threaded on the lower end of the casing is a 
cutting tool (124) which forms a seat in furnace bot- 
tom (134) when the rod is rotated. A drill (140), lowered 
through the hollow casing of the stopper rod, is rotated 
and cuts through the bottom. A nozzle brick (26) is 
held into a suitable conical shell (22) by rammed 
refractory (28) and a cover plate (32). 


The flexibility of application of the melting unit cov- 
ered in this patent is such that it might well be of inter- 
est to open hearth and electric furnace operators, foun- 
dry groups, scrap dealers, or scrap producers. 


Figure 3 — Cross-section through furnace with movable 
roof section in working position, and with tapping 
rigging lowered into place through the roof. The 
stopper rod (90) is carried by a mechanism (92) that 
rests upon a platform (94) and contains the means for 
rotating the stopper rod and the drill which passes 
through the rod. Steel tapped from the furnace may 
flow into ingot molds, as shown here, or into a ladle 
or a casting machine. 














Ye Had Approximately | 
300 Motors ‘Single Phase’ 


At One Time=But Didn't 
Lose a Single One” .... 


“About three months ago a primary fuse on the pole blew and threw our 
entire plant on single phase. At the time our plant was running full force, 
which meant there were approximately 300 motors running. 




















“Most of the motors were protected with relays or thermals, backed up 
by Fusetron fuses. The rest were protected by Fusetron fuses alone. 

“As quickly as we realized the single phase condition existed, the main 
switch was pulled. 

“By that time many Fusetron fuses had blown — but we didn’t lose a 
single motor. 

“Fusetron fuses more than paid for themselves that day even though we 
had but a short time previously gone to the expense of making a complete 
installation throughout the entire plant.” 


... Chief Electrician, 
Twin Coach Co., Kent, Ohio 8 
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Facts About FUSETRON Dual-Element FUSES 


The fuse link element opens on 
short-circuit -— the thermal cutout 
element protects on overloads — 
the result, a fuse with tremendous 
time-lag and much less electrical 
resistance. 














Made to the same dimen- 
sions as ordinary fuses — fit 
all standard fuse holders. 


Obtainable in all sizes from 
1/10 to 600 ampere, both 
250 and 600 volt types. Also 
in plug types for 125 volt 
circuits. 













They have the same degree of 
Underwriters’ Laboratories ap- 
proval for both motor-running and 
circuit protection as the most ex- 
pensive devices made. 








Their cost is surprisingly 
low. 


FUSETRON is a trade mark of the Bussmann 
Mfg. Co., Division of McGraw Electric Co 
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Fusetron@fuses 


with their 


TO Point Frotectin 


Protect against short-circuits. 6 Protect motors against burnout 
due to single phasing. 











Protect against needless blows 


Give DOUBLE burnout pro- 
caused by harmless overloads. ; 
tection to large motors — with- 
. xX c YS 7 
Protect against needless blows out extra cost 
caused by excessive heating — 
lesser resistance results in cool- Pf Make protection of small 
er operation. 


re ee 


motors simple and inexpensive, 


ee ae 


Provide thermal protection — 


®&® WN we 


: Protect against waste of space 
for panels and switches against 
. d and money — permit use of 
y damage from heating due to 
proper size switches and panels. 
poor contact. 
Protect motors against burnout 10 Protect coils, transformers and 
from overloading. solenoids against burnout. 
Facts-- Send the Coupon Now/ 
Wt 
gt ee ee 
TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION Bussmann Mfg. Co., University at Jefferson 
- FUSETRON Dual-Element Fuses St. Louis Mo. (Division McGraw Electric Co.) 
. Give ALL-PURPOSE PROTECTION , Please send me complete facts about Fusetron 
Dual-Element Fuses. 
om One needless shutdown — or one lost motor — or one Name 
_ destroyed switch or panel — may cost you far more than Title 
olt replacing every ordinary fuse with a FUSETRON dual- , 
. . Company 
element fuse. 
" ™ ™ Addre 88 
gly Don’t risk such losses — protect yourself by installing eee ae 10 
a FUSETRON dual-element fuse in every set of fuse ia aha 
clips throughout the entire electrical system. | 
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Date-line Liary.. 





December 1 

A The Lukens Steel Company has started electrification of its 
140 in. mill. A new 4000 hp motor will replace the 2250 hp 
steam engine now running the mill. 


A The Republic Steel Corporation, 19 fabricators of culvert pipe 
as well as Toncan Culvert Manufacturers’ Association were 
charged in the Federal Court at Cleveland, Ohio with a civil 
anti-trust complaint, that they were restraining competition in the 
manufacture and sale of corrugated sheet metal and culvert pipe. 
Republic Steel Corporation stated that the sales practices, to 
which the government objects, have been standard in the culvert 
industry for nearly one-half century. In addition the sales con- 
tracts to which the government objects have heretofore been 
cancelled. They also said that Republic has no relations with 
customers except as suppliers of steel sheets. 


A American Iron and Steel Institute announced that automobile 
manufacturing, diesel engines, tractors and heating furnaces as 
well as the expansion of the oil and gas industry has required 
more than one-fifth of the finished steel production since the end 
of the war. 


December 2 

A The Lorain Works of National Tube Company set a new all- 
time high record for the production of steel ingots with a total of 
166,250 tons in November. This production was turned out by 
twelve open hearth furnaces and two bessemer converters. 


December 3 

A The Carnegie-Illinois Steel Corporation announced plans for 
consolidating the Youngstown district operations at the company’s 
Ohio and McDonald works effective January 1. The primary move 


involves the transfer of production from the Upper Union Mills 
to the McDonald Works. 


A Since 1938 steel capacity has increased 17.5 per cent, or more 
than 14,000,000 tons. This is faster than the population of the 
continental United States has increased since the latter figure 
has been upped only about 12.5 per cent. Additional steel capac- 
ity has been accompanied by an increase of 19 per cent in blast 
furnace capacity. 

A The Canadian government announced today that they would 
put up a $30,000,000 loan for the construction of a steel mill in 
British Columbia if the local interests would match this amount 
and provide the know-how. 


December 4 

A Edwin G. Nourse, Chairman of the Council of Economic 
Advisors, told Mr. Truman that consumer prices were showing 
signs of a flattening out. Dr. Nourse however warned that if mili- 
tary spending were increased over $15,000,000,000 in the next 
fiscal year this might be a step towards inflation. 

A According to Ward's Automotive reports, automobile and truck 
output in the United States and Canada rose to a new post war 
high of 125,156 vehicles for this week. 


December 5 

A Domestic freight car deliveries during November totaled 9286 
compared with October's production of 8934 cars. New car 
orders during November totaled 4852 cars. 


December 6 

A The Inland Steel Company has announced plans for enlarging 
steel production. capacity 15 to 20 per cent. This will be done 
by enlarging and modernizing existing equipment but without 
the addition of new furnaces or mills. Tin mill production will be 
increased by the addition of new and more efficient finishing 
facilities including additional electrolytic tinning lines. 
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A Primary aluminum production during October was 109,053,311 
lb. This is about the same rate as the previous two months. 
A The operating rate of steel companies having 94 per cent of 
the capacity for the industry will be 100.0 per cent of capacity 
for the week beginning December 6th. This is equal to 1,802,500 
tons of steel compared with 1,804,300 tons one week ago. 


December 7 

A Shipments of steel products in the first ten months of 1948 were 
54,183,000 tons or an increase of 1,879,000 net tons over the 
similar 1947 period. The greatest increase in tonnage so far this 
year over the corresponding period in 1947 has been in sheet 
and pipe. 


December 8 

A The Electro Metallurgical Sales Corporation announced that 
increased power and raw material costs necessitate price in- 
creases on some silicon alloys and ferro-columbium effective 
January 1, 1949. The new base price for 50 per cent ferro silicon 
is 11.3 cents per lb of contained silicon. Other increases are 1.0 
cent a lb of contained silicon on 65 per cent ferro silicon; 0.5 
cents a lb of contained silicon for 75 per cent ferro silicon. Ferro- 
columbium was increased 15 cents a lb of contained columbium 
for a new base price of $2.90. 

A The Census Bureau announced that the dollar value of exports 
in October was the highest since May, with a figure of $1,020,- 
800,000. 

A Postmaster General Donaldson states that he intends to ask 
the new Congress to boost rates on all mail except first class. 


December 9 

A Carnegie-Illinois Steel Corporation announced that price of 
tin products would be raised effective January 1, 1949. Some of 
the new prices are as follows per base box of 100 lb: $6.45 for 
electrolytic tin plate with 0.25 lb coating; $7.50 for hot dipped 
tin plate with 1.25 lb coating (pot yield). These prices are effective 
for the entire calendar year. 

A It is estimated that exports of iron and steel products for 1948 
will be about 4,500,000 tons or 2,000,000 tons less than in 1947 
A United States Steel Corporation, Bethlehem Steel Company 
and Republic Steel Corporation told the Capehart Committee 
that they would absorb freight charges to meet competition if 
permitted by law to do so. 

A It is estimated that Canadian steel production in 1948 will 
have reached a new high of 3,100,000 net tons of steel ingots. 
A For the first time the monthly pay roll of the iron and steel 
industry exceeded $200,000,000. This occurred in October for 
which month the payroll was $201,668,000. Earnings of hourly 
piecework and tonnage workers average $1.699 per hour or 1.9 
cents less than the record September average. The average work 
week in October was 39.5 hours. 


December 10 

A National Steel Corporation announced new prices on steel 
mill products for the year 1949. Mr. Weir stated that the prices 
for 1949 on the various grades of tin plate average $7.00 per 
base box. 

December 11 

A Ward's Automotive Reports stated that motor trucks have been 
restored to a buyers market in all weight categories except the 
light models. They predict that a falling off in demand will cut 
truck production 10 to 15 per cent in 1949 over 1948 figures. 


December 13 
A The Sharon Steel Corporation has turned over its Dearborn, 


Michigan seamless tube mill to McCarthy International Tube 
Company who plans to use the mill's output in its oil operations. 
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A Ground was broken today for a second blast furnace and a 
third coke plant at the Fontana steel plant of the Kaiser Company. 
It is estimated that this work will be completed by the end of 
1949. This constitutes the $17,000,000 expansion program an- 
nounced by Mr. Kaiser in September. 

A The last of the ore freighters unloaded their cargoes today to 
close the 1948 Lake ore shipping season. Shipments for the season 
totaled 82,937,291 tons compared with 77,898,087 tons last year. 
A The operating rate of steel companies having 94 per cent of 
the steel capacity of the industry will be a 100.0 per cent of 
capacity for the week beginning December 13th. This is equiva- 
lent to 1,802,500 tons of steel or the same as one week ago. 
December 14 

A It is estimated that the demand for petroleum products in 1949 
will be about 6 per cent above those in 1948. 

A The Lebanon Steel Foundry released information today on a 
new process for the production of steel castings for jet engines. 
The method uses special permanent metal dies in order to get the 
contours required in the castings. 

December 15 

A It is expected that the Westinghouse Electric Corporation will 
supply about $15,000,000 worth of electrical equipment for a 
new $50,000,000 rolling mill which will be purchased in this 
country by a group of eight French steel concerns operating 
under the name of Sollac. Steel mill facilities include a 46 in. 
blooming mill; a 66 in. hot strip mill; a 44 in. 5-stand tandem cold 
mill; a 66 in. 3-stand cold sheet mill, and an electrolytic tin plate 
line. 

December 16 

A The majority stock of Hamilton Steel Company of Cleveland, 
Ohio was purchased by the Fort Duquesne Company of Pitts- 
burgh, Pa. 

December 17 

A The Reynolds Metal Company announced that they shipped 
more than 428,500,000 lb of aluminum in 1948. 

AH. G. Batcheller, president of Allegheny Ludlum Steel Cor- 
poration, stated today before the House-Senate Economic sub- 
committee that a fourth round of wage increases will mean further 
price boosts. 

December 18 

A A White House Emergency Board recommended a 40 hr week 
for 1,000,000 non-operating railroad employees with no reduction 
in the present weekly pay. It proposes that the 40 hr week be put 
into effect September 1, 1949. The Board also asks for an imme- 
diate 7 cent hourly wage boost retroactive to October 1 with 
another 20 per cent pay rate increase next September. Unions 
will be free to strike on January 17 if no settlement has been 
reached. 

A The Lincoln Electric Company distributed $3,821,973 in 
incentive payments to 1097 workers for the year 1948. On the 
average these payments double the income of every member in 
the organization. 

December 19 

A Shipments of German scrap to the United States reached 
80,000 long tons in November. Beginning October Ist, the price 
of steel scrap in Bizonia was set at $28.50 per long ton free 
alongside German port. 

December 20 

A The Carnegie-Illinois Steel Corporation and the American 
Steel and Wire Company announced reductions for price extras 
for several stainless steel products. The average reduction is 
about 5 per cent. Products affected are plates, sheet, hot and cold 
finished bars, structural shapes, hot and cold rolled strip and 
forging billets and wire. 

A The operating rate of steel companies having 94 per cent of 
the steel capacity of the industry will be 88.6 per cent of capacity 
for the week beginning December 20. This is equivalent to 
1,597,000 tons of steel ingots and castings compared with 1,802,- 
500 tons one week ago. 

December 21 

A Iron ore consumption up to December Ist was 73,236,291 tons 
compared with 73,735,969 tons for the same period one year ago. 


IRON AND STEEL ENGINEER, JANUARY, 1949 


December 22 

A The total bookings of fabricated steel products for the first 
eleven months of 1948 are estimated to be 1,792,784 tons or an 
increase of 21 per cent for the corresponding period of 1947. 
A The Lukens Steel Company announced that they propose to 
electrify their 206 in. mill at a cost of $1,715,000. The program 
will take twelve to fifteen months to complete. Twin motors of 
8000 hp capacity will be connected through a direct drive on the 
working rolls. This mill is the largest in the world. 


December 23 

A The Westinghouse Electric Corporation produced and shipped 
$873,342,638 of electrical equipment and household appliances 
in the first eleven months of 1948. This is 6.5 per cent more than 
in all of 1947. The backlog on orders in December was slightly 
higher than at the end of 1947. 

A The Esso Standard Oil Company announced a reduction of 
25 cents a bbl in heavy fuel oil. Last month this oil was cut 20 
cents a bbl. Diesel fuel oil prices were cut one-fifth cent per gal 
Esso, however, will raise wholesale gasoline prices one-half cent 
a gal. 

December 24 

A The New York Central System announced that they have 
ordered 5350 new freight cars which will cost about $28,400,000. 
Construction of freight cars in the United States in 1948 was the 
highest since 1924 and approximately 112,000 were delivered 
during the year for an average of 9300 cars monthly. 


December 27 

A The operating rate of steel companies having 94 per cent of 
steel capacity for the industry will be 97.3 per cent for the week 
beginning December 27th. This is equivalent to 1,753,800 tons 
of steel ingots and castings compared to 1,597,000 tons one week 
ago. 

A General Electric Company announced immediate increases in 
prices of motors rated 50 hp and above of about 5 per cent. Large 
turbine-generators of 20,000 kw and higher went up 10 per cent. 
At the same time the amount by which contract prices on heavy 
electrical equipment can be increased was reduced to 10 per cent 
from the 20 per cent limit in effect during 1948. 


December 29 

A The first hot rolled coils on the revamped mill of the Geneva 
Steel Company were rolled today. This project consists in con- 
verting the plate mill to provide facilities for rolling coils which 
will be shipped to the new cold reduction mill of the Columbia 
Steel Company at Pittsburg, Calif. 


December 30 

A Steel capacity of the American Steel and Wire Company's 
Duluth Works will be increased 243,000 tons a year or about 
25 per cent. 

A The Westinghouse Electric Corporation announced that the 
ceiling on adjustable prices on apparatus lines is being reduced 
from 20 to 10 per cent. At the same time price increases of 5 to 
10 per cent have been announced on certain apparatus lines. 
A The Great Lakes Steel Corporation completed relining of one 
of its blast furnaces in thirty-eight days, which is seven days less 
than the company’s previous record for such a job. The furnace 
had been in operation for 5l/p years. 

A The Railroads were granted temporary freight increases aver- 
aging slightly more than 5 per cent by the Interstate Commerce 
Commission. Most railroads will put these increases into effect 
on January 6. These increased rates will continue until the ICC 
acts on the railroads’ request for permanent boosts of about 
13 per cent. 

December 31 

A The Bethlehem Steel Company plans to offer in the near future 
$50,000,000 worth of bonds and 627,960 common shares, which 
capital is to be used for additional steel plant facilities and devel- 
opment of raw material supplies. 

A Steel production in 1948 is estimated at about 88,500,000 
ingot tons. Total payroll for the year is about $2,230,000,000 and 
employment averaged about 634,000 persons during the year. 
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uginccred Tustrument Panel Boards 


A industrial process control in many 
cases is accomplished by the use of a 
number of individual instruments 
and accessories combined into a sys- 
tem. Once the correct combination 
of control equipment has been deter- 
mined, the problem of proper loca- 
tion, wiring, and mounting of the 
various units is of prime importance. 

Whether the control system is rela- 
tively simple, comprising only a few 
units, or it is more complex, involv- 
ing a number of controllers and auxil- 
iary devices—such as relays, timers, 
push-buttons, signal lights—central 
mounting of as much of the equip- 
ment as possible on a panel board has 
proven advantageous. Chart records 
of related 
grouped together and located at the 


process. variables are 
convenient height for a single super- 
visor to see at a glance the conditions 
and progress of the operation. Ad- 
justing knobs for controller set 
points, timers, or manual loading sta- 
tions, as well as push-buttons, are at 
his fingertips to provide such adjust- 
ments as may be required during the 
course of the process. 

Instrument engineers in large pe- 
troleum, and com- 
panies are fully cognizant of the bene- 
fits derived from centralized instru- 
ment panel boards, and have com- 
petent staffs to design and install 
them. Smaller 
those without the experienced and 


steel, chemical 


users, however, or 
skilled personnel required, are turn- 
ing to instrument manufacturers for 
the know-how and engineering serv- 
ice required to properly design panel 
boards. In such cases, a completely 
engineered, packaged unit with the 
equipment mounted, wired, and pip- 
ed at the factory offers many advan- 
tages and economies. 

The primary benefit derived from 
placing full responsibility for panel 
work on the instrument manufacturer 
is that the user is relieved of intricate 
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By J. W. FRIEDMAN 


Application Engineer 


Brown Instrument Co. 


Philadelphia, Pa. 


and time-consuming details, such as: 
proper panel layout for fabrication 
and drilling, selection of correct fit- 
tings and accessories for wiring and 
piping, obtaining and mounting of 
the various units, actual wiring and 
piping on the back of the board, and 
preparation of wiring and piping dia- 
grams for external connections. 

An added advantage of the factory 
wired and piped panel is the ease with 
which it can be placed in operation in 
the plant. Upon receipt of the unit at 
the process area, the user need only 
make a few electrical and piping con- 
nections to the supply lines, valves, 
and the like, in order to have the con- 
trol system ready for its prescribed 
functions. 

As a basis for panel board design, 
it is necessary to consider various 
types of panels available, selecting 
the one most suitable for the size re- 
quired, as well as the space limita- 
tions and atmospheric conditions at 
the desired location. Panels most 
commonly used may be listed under 
five basic types as follows: full-length 
panel, part-length panel, cubicle, 
multi-section panel, and _ console 
panel. 

In approaching the problem of a 
panel make-up, the designer consid- 
ers four primary factors which are in 
the order of their importance: what 
equipment is to be mounted on the 
panel; which panel units must be ac- 
cessible and viewed from the face of 
the panel and which can be mounted 
on the rear; what type of panel is de- 
sired; what is the best arrangement 
of units on panel face from the stand- 
point of utility and appearance. 

The prerequisites to final panel- 
hoard design are: a complete list of 
units to be mounted on the panel, de- 
tailed drilling dimensions of each 
item, and the preliminary design 
sketch. 

The general rules for location of 


Workmen are shown completing a fac- 
tory-wired and piped cubicle. 


equipment are as follows: 

1. A minimum distance of three 
inches between units or from any unit 
to the edge of the panel is main- 
tained. 

2. Measuring and controlling in- 
struments are located near the top of 
the panel with the scale at “eye 
level.” 

3. Signal lights are located near 
the top, except where placement near 
an instrument is desirable because 
of their function in the system. 

4. Timing device with dials and 
knobs used in adjustments can be 
made by the operator without undue 
stretching or stooping. A minimum 
distance of 30 inches from the floor is 
usually observed. 

5. When functions are performed 
by several instruments or auxiliary 
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Typical 
full-length 
panel, front 
and rear 
views, with 
enclosed 
wiring in 
both flexible 
and rigid 
conduit, 
showing a 
relatively 
complex 
array of re- 
lays, timers, 
and other 
accessory 
equipment. 





devices in sequence, it is normally de- 
sirable to locate them in relative posi- 
tions corresponding to the order in 
which they function. 

6. When panel mounted compon- 
ents of more than one control system 
are involved, each is grouped together 
and separated as much as possible 
from the other to avoid confusion. 

7. Where a unit must be surface 
mounted, careful consideration of its 
location is necessary so that it is least 
likely to interfere with observation 
or operation of adjacent equipment. 

8. The panel is designed to present 
a symmetrical appearance pleasing 
to the eye without sacrificing utility. 

The fact that four different types of 
panel wiring are available is not gen- 
erally known. The four basic types of 
panel wiring may be classified as fol- 
lows: Type A with open wiring be- 
tween devices only. The wires are 
grouped and tied into cable form. 
The user, in turn, makes field connec- 
tions to the terminals within each 
unit. Type A wiring should be used 
only where the wired system is quite 
simple, such as proportional control. 
with the control instrument and a 
balancing relay. 

Type B with open wiring between 
devices and to numbered terminal 
blocks. Here again the wires are 
grouped and tied into cable form. 
This type is popular because it is the 

most economical in the long run and 
requires a minimum of field connec- 
tions by the user. Type C with en- 
closed wiring in flexible or rigid con- 
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duit between devices only. This type 


is identical to Type A, except that a 
flexible or rigid conduit replaces the 
open wiring. Type D with enclosed 
wiring in conduit between devices 
and terminal blocks in compart- 
ments. This type of wiring provides 
total enclosure of all wiring. It is more 
desirable than Type C in that the 
panel is received by the user as a 
completely wired unit, requiring only 
control connections to externally 
mounted equipment. 





In addition to cost considerations, 
there are several factors affecting the 
selection of open or enclosed wiring. 
When it is advisable to guard the wir- 
ing against mechanical injury or to 
provide further protection from ex 
treme ambient temperatures, or wet 
and harmful atmospheres, enclosed 
wiring is recommended. In general, 
open wiring meets most requirements 
in these respects but the local elec- 
trical code should be consulted in all 


cases. 


PMaCueg/e PIPE CLEANER COMPANY 


Offers A Comprehensive 
Blast Furnace Program 





OBJECTIVES: 


This program is presented with the object of ulti- 
mately producing the following results: 


@ Determine Operating Life of Furnace. 


@ Reduction in maintenance costs. 


@ Provide facts and operational data on the cooling 
systems in terms of efficiency and increased life. 


@ Develop procedures and methods to obtain maxi- 
mum cooling efficiency. 


@ Correlate technical data with the development of 
more efficient design. 





Call a Pittsburgh Pipe Cleaner 
engineer today to submit 
facts and figures on a survey 
for your water systems. 


PITTSBURGH PIPE CLEANER CO. 


133 Dahlem St., Pittsburgh 6, Pa. 


BALTIMORE + BIRMINGHAM + BOSTON + BRADENTON, FLORIDA + BUFFALO + CHARLOTTE 
CHICAGO « CINCINNATI « DETROIT * HOUSTON + NEW YORK © PHILADELPHIA + ST. LOUIS 








New Hot Strip Mill in Operation 


At Superior Steel Corp. 


A This month should see the first 
rolling on the new 20 in. continuous 
hot strip mill being erected at Super- 
ior Steel Corp., Carnegie, Pa., to re- 
place two older mills, according to 
Kk. J. Reardon, operating vice presi- 
dent. The new mill is being installed 
to further improve surface finish and 
to improve the structure by addi- 
tional hot working. Its product will 
include stainless steel strip in widths 
from 4 in. to 18 in. in thicknesses as 
light as .065 in. and carbon steel and 
clad metal strip in widths from 4 in. 
to 20 in. in thicknesses down to .040. 


The mill is installed in the existing 
building which housed two older 10 
in. and 14 in. looping strip mills. The 
installation includes a 3-high rough- 
ing stand, upeut shear, five 4-high 
finishing stands, collapsing mandrel 


Stand Motor hp Motor voltage 
1 1500 2300 a-c 
2 1500 2300 a-c 
3 2000 600 d-c 
4 1500 600 d-c 
5 1500 600 a-c 


type coiler, continuous overhead coil 
conveyor, and auxiliary roller tables, 
cooling tables, and cranes. 

The roughing stand is a 3-high 29 
in. x 40 in. universal stand driven 
through a 2.3:1 reducer by a 2000 


Strip 
Gear ratio Roll rpm speed fpm 
2.84:1 90.5 332 
2.42:1 149 545 
Direct 200-360 668-1200 
Direct 325-450 1085-1500 
Direct 300-600 1000-2006 


Workmen install a back-up roll in one of the 5 tandem finishing stands of Superior’s modern 20 in. hot strip mill, scheduled 
for completion in January. Mill will roll stainless, clad, alloy and carbon steels at speeds up to 23 mph, with improved 
structure and surface quality. 
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hp, 180 rpm, 2200 volt synchronous 
motor. Rolls in the roughing stand 
run in composition roll neck bear- 
ings, and the screwdowns are driven 
by two 25 hp motors through 1274:1 
reducers. 

Vertical edging rolls are located on 
the entry side of the mill and are 
driven by a 300 hp, 600 volt d-c mo- 
tor which is supplied by a 400 kw, 
600 volt generator driven by a 500 
hp, 2300 volt synchronous motor. 

Tilting tables on both sides of the 
mill manipulate the slabs between 
passes. 

A 2500 psi, 270 gpm descaling 
spray system is installed at the 
roughing stand. 

Heating facilities for the mill con- 
sist of two previously used contin- 
uous slab heating furnaces 50 and 55 
ft long and respectively triple and 
double fired. The furnaces are cap- 
able of handling 10 ft slabs which are 
advanced through the furnaces by 
hydraulic pushers. 

An upcut shear, located 93 ft-6 in. 
from the roughing stand is capable 
of front end cropping of hot material 
114 in. thick by 20 in. wide. 


Located 128 ft-6 in. from the 
roughing stand is the first of five fin- 
ishing stands arranged in tandem on 
15 ft centers. Work rolls in the first 
two stands are 14 in. in diameter, 
while the work rolls in the last three 
stands are 12%4 in. in diameter. All 
back-up rolls are 247 in. in diameter. 
Roll face length is 24 in. Oil flooded 


_ bearings are applied on the back-up 


rolls, and roller bearings are used on 
the work rolls. Screwdowns are 
driven by 74% hp motors through 
500: 1 reduction. 

The following motor and speed 
data apply on the finishing stands. 

The d-c motors are supplied by a 
double 1250 kw 600 volt d-c gener- 
ator set up driven by a 3800 hp 2300 
volt synchronous motor. 

A driven collapsing mandrel type 
coiler is located at the end of a 170 
ft-6 in. watersprayed runout table. 
The mandrel of this coiler is 20 in. in 
diameter and is capable of handling 
a width range of 4 in. to 20 in. strip 
ranging in thickness from .060 in. to 
200 in. Eight guide rolls 8 in. in diam- 
eter, in sets of two, operate radially 
with respect to the coiler to wrap 


the coil. Coils 40 in. in diameter ean 
be made on the coiler. The coiler is 
driven by a 40 hp, 220 volt d-c motor. 

The coils are stripped from the col- 
lapsed mandrel into a coil-transfer 
carriage which retains the coils in a 
vertical position and places them on 
hooks of a continuous, overhead; coil 
conveyor which moves to 
provided stockhouse. 

The stockhouse which is 258 ft x 
86 ft is serviced by a unique system 


a newly 


of cranes. Four crane bridges, two to 
a runway, can be utilized one or two 
at a time in either runway by only 
two cab hoists. Transfer points at 
one end of the building permit cab 
hoist transfer from bay to bay and 
bridge to bridge. 

The mill, located in a building 495 
ft long x 80 ft provides rolling capac 
ity of 10,000 tons per month of strip 
ranging from 4 in. to 20 in. in width 
and from .060 in. to .200 in. thick in 
the case of carbon steels and clad 
metals; the range of sizes for stainless 
steels is 4 in. to 18 in. in width and 
065 in. to .200 in. thick. Slabs used 
will vary in thickness from 3 in. to 
6 in. 


REFRACTORIES STUDIED BY GRADUATE STUDENTS AT UNIVERSITIES 


A In the interest of furthering the 
training of technologists for the re- 
fractories industry, the American Re- 
fractories Institute has sponsored fel- 
lowships for worthy graduate stu- 
dents who are interested in the study 
of problems relating to refractory 
materials. Eight fellowships on re- 
fractories have been established at 
universities having ceramic depart- 
ments, and a brief outline of the work 
which is being done by these men is 
as follows: 

Richard L. Allen, of the research 
foundation at Ohio State University, 
is investigating the influence of very 
high forming pressures on the poro- 
sity, density, and strength of refrac- 
tory compositions containing high 
percentages of non-plastic 
materials. 

Henry C. Brassfield, at the Mis- 
souri School of Mines and Metal- 
lurgy, is studying the behavior of 
titanium dioxide on silica brick dur- 
ing burning, as a catalyzer, to convert 
quartz to cristobalite and tridymite. 
X-ray spectrometer data on fired 


coarse 


samples, as well as those obtained 
during heating, are to be used to 
evaluate the extent of the conversion. 


William E. Brown, in the School of 
Ceramics at Rutgers University, is 
engaged in learning of the part play- 
ed by alkalies on the refractoriness of 
siliceous fireclay brick. Use is to be 
made of the hot load test to study the 
effect of these fluxes when added to 
alkali-free mixes. 

William D. Fitzpatrick, in the cer- 
amic engineering department of the 
University of Illinois, is conducting 
an investigation on some of the ef- 
fects of the glass phase present in cer- 
tain refractory compositions. 


J. Raymond Hensler, in the divi- 
sion of ceramics at Pennsylvania 
State College, has been engaged in 
the study of electrical resistance of 
refractories at elevated tempera- 
tures. Later he expects to measure 
this property, up to practical tem- 
perature limitations, on commercial 
and laboratory-prepared refractories, 
the maximum temperature of the 
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equipment to be of the order of 8600 
F. 

William D. Kingery, of Massachu 
setts Institute of Technology, is in 
vestigating certain orthophosphate 
cements for use in refractory com 
positions by studying the mechanism 
of setting, their bonding properties, 
and the effect of heat on their sta 
bility. Later, an attempt will be made 
to correlate the setting action with 
atomic structure. 

Robert A. Morgan has studied in 
the division of ceramics at Pennsyl- 
vania State College certain phase re 
lations of the system beryllia-alum- 
ina-silica which are of interest to 
ceramists and metallurgists, the re 
sults of which are being prepared for 
publication. 

Hugh H. Wilson, Jr., in the depart 
ment of engineering research of 
North Carolina State College, is de- 
termining the hot load-bearing char- 
acteristics of  silica-clay 
made from selected 
raw materials prepared with con- 
trolled grain sizes. 


refractory 
compositions 
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Illustrated is a Morgan 714-Ton, 6-Motor, 81’3” Span, Stiff Leg Type Soaking 
Pit Crane. It serves a Morgan 36” Two-High Blooming Mill which was fur- 
nished complete with auxiliary equipment. It is equipped with fabricated 


welded trolley and bridge trucks. Morgan Pit Cranes are provided with spur or 


worm gear operated trolleys and sleeve or anti-friction bearings as required. 


THE MORGAN ENGINEERING CO. 
ALLIANCE, OHIO. 1420 Oliver Building, Pittsburgh 


DESIGNERS - MANUFACTURERS + CONTRACTORS « BLOOMING MiILLS« PLATE MILLS « STRUCTURAL MILLS « ELECTRIC 
TRAVELING CRANES * CHARGING MACHINES ¢ INGOT STRIPPING MACHINES « SOAKING PIT CRANES ¢ ELECTRIC WELDED FABRI- 
CATION « LADLE CRANES « STEAM HAMMERS « STEAM HYDRAULIC FORGING PRESSES * SPECIAL MACHINERY FOR STEEL MILLS 
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CURRENT EXPANSION AT JONES & LAUGHLIN 


Industry News... 


IS LARGEST IN ITS 97-YEAR HISTORY 


A The post-war plant improvement 
program of Jones & Laughlin Steel 
Corp. is the largest in its 97-year his- 
tory. Every phase of steel production 
from ore mines through finishing 
mills is affected by the program which 
now provides for estimated expendi- 
tures totaling more than $210,000,- 
000. The corporation is spending on 
improvements and rehabilitation in 
this post-war program an amount 
equal to two-thirds of the corpora- 
tion’s gross plant value at the end of 
the war. 

Major phases of the program to be 
undertaken or completed next year 
are: 

1. Completion of the world’s larg- 

est coal washer at Vestaburg, 
Pa. Consolidation of Vesta No. 
4 and Vesta No. 5 mines into the 
largest underground coal mine 
in the world. 

2. Construction of a new six-fur- 
nace open hearth shop in Pitts- 
burgh, Pa., and the necessary 
corollary and finishing facilities 


at Pittsburgh and Aliquippa, 
Pa., works: 
3. Construction of a new central 


boiler plant at South Side, Pitts- 
burgh works, to replace five ob- 
solete plants, is nearing comple- 
tion. Two of the new boilers are 
operating and three more will be 
completed early in 1949. 

4. The enlarging of No. 5 blast fur- 
nace at Pittsburgh has been 
started and will be completed in 
January, 1949. Installation of 
two additional turbo blowers at 
the blast furnaces is under way. 
One is in operation and the other 
will be in operation early in 
1949. 

5. An additional bessemer 
verter—bringing the total at 
Pittsburgh to three—is under 
construction and will be in pro- 
duction by the middle of 1949. 

6. A program to expand and im- 
prove the hot and cold strip mill 
at the Pittsburgh works, has 

been started with the rebuilding 


con- 


and improving of slab-heating 
furnaces. The program includes 
installation of a new hot coil 
conveyor system, and addi- 
tional cold finishing facilities. 

7. Three five-hole blocks of soak- 
ing pits have been authorized 
for Pittsburgh works. One block 
will be completed during 1949. 
Sixty 100-ton slab rack cars to 
handle hot 
stalled. 

8. No. 1 blast furnace at Otis 
works will be enlarged and re- 
lined during 1949. A new turbo 
blower will be installed. Hot 
strip-sheet and cold rolling faci- 


steel are being in- 


lities will be modernized and ex 
panded. 

9. Major expenditures are 
way at the 
mines in Minnesota, 
and Michigan. 

Part of the program is already com- 
pleted and becoming effective. Dur 
ing 1948 the world’s fastest rolling 
mill for cold reducing tin plate coils 
went into production at Aliquippa 
works. One of the world’s largest bat 
teries of coke ovens went into produc 
tion at the Aliquippa works, and by 
product facilities are being rehabili 
tated and enlarged. 
ond battery of 
operation at Aliquippa in the 
three years. New hot metal cars were 
installed and reladling pits built to 


under 
corporation's ore 


New York, 


This was the see 
into 
past 


this size to go 


Construction of six open hearth furnaces, a short distance from the Pittsburgh, 
(Pa.) Golden Triangle business district, is planned by Jones & Laughlin 
Steel Corp. Location of the open hearth shop as part of J&L’s South Side 
works is shown here. Together with the availability of additional iron 
resulting from blast furnace and raw material improvements, construc- 
tion of these furnaces will result in a net increase of total ingot capacity 
at Pittsburgh works amounting to over 400,000 tons annually. Estimated 
cost of the project including necessary corollary and finishing facilities 
at Pittsburgh and Aliquippa (Pa.) is $70,000,000. 
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This new turbo blower is one of two 
under construction at the Pitts- 
burgh works, Jones & Laughlin 
Steel Corp., to improve blast fur- 
nace production of iron. In addi- 
tion, one of the five blast furnaces 
at Pittsburgh is now being enlarged. 


replace existing hot metal mixers for 
open hearth and bessemer plants at 
Aliquippa. Extensive improvements 
were made in wire producing facili- 
lies. 

At Pittsburgh works during the 
past year, an additional boiler was 
added to the power plant on the 
north side of the Monongahela River, 
extensive changes were made in the 
28-in. billet mill for improved prod- 
uct, one battery of coke ovens was 
rehabilitated, a new skull breaker 
was installed, and a new warehouse 
for cold finished steel was built. 

At Otis works, a new open hearth 
furnace of the most modern design 
was added during the past year. 

At the wire rope division, Muncy, 
Pa., expansion of warehouse and pro- 
duction facilities was completed. 

Warehouse expansion and other 
improvements were completed at the 
electric weld tube division, Oil City, 
Pa. 

New facilities were completed dur- 
ing the past year at Benson Mines, 
Star Lake, N. Y., including a pilot 
plant for separation of non-magnetic 
iron ore from crushed ore-bearing 


r ck. 


Iron is shown here as it is poured into 
the new open hearth furnace built 
during 1948 at Jones & Laughlin 
Stee! Corp.’s Otis works, Cleveland, 
Ohio. 
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LEWIS FOUNDRY RECEIVES 


TWO EXPORT CONTRACTS 
A Lewis Foundry & Machine divi- 


sion of Blaw-Knox Co. has received 
two contracts for rolling mill machin- 
ery for export shipment. 

The South African Iron & Steel In- 
dustrial Corp., Ltd., placed an order 
with Lewis for the engineering and 
construction of a complete rod mill to 
be located at Pretoria, Union of South 
Africa. This installation will consist 
of a 20-stand mill and auxiliary equip- 
ment to roll No. 5 rod. 

The other contract is from the 
Argentine government and calls for 
a rolling mill plant equipped to roll 
aluminum, brass and copper. This 
order, which covers two mill units 
and auxiliary equipment, was placed 
by Direccion General de Fabrica- 
ciones Militares, and the plant will be 
located at Buenos Aires. 

The two contracts amount to ap- 
proximately $2,000,000. 


FRENCH NEGOTIATING 


FOR ECA STEEL PLANTS 


A A $50 million steel rolling mill to 
be purchased in this country by Sol- 
lac, a French company, and financed 
by Economic Cooperation Adminis- 
tration funds, is now being negotiated 
by the French government and ECA 
officials. 

The electrical equipment for the 
projected steel mill will cost about 
$15 million. 

Plans call for the rolling mill to be 
erected at Hayange and Ebange, 
France. It will include a blooming 
mill, a ten-stand hot strip mill, a five- 
stand tandem cold mill and a three- 
stand tandem cold strip mill. Sollac is 
a newly-organized company which 
was formed by eight existing French 
steel companies. 

It was also disclosed that a bloom- 
ing mill, costing about $7 million, is 
now being built at Rombas, France, 
by the Rombas Steel Co. It is being 
privately financed. The contract was 
signed last August. United Engineer- 
ing & Foundry Co. of Pittsburgh is 
constructing the mill and Westing- 
house Electric Corp. is supplying the 
electrical equipment, which repre- 
sents about a third of the mill’s total 
cost. 

Westinghouse is also providing the 
electrical equipment for a $27 million 





rolling mill, including a blooming and 
hot and cold strip mills, being built 
by Usinor, an operating company 
formed by two French companies, 
Demain-Anzin and Nord L ’Est. The 
contract for this mill was let in April, 
1947, and the project is being financ- 
ed by the ECA. United Engineering 
also is constructing this mill. The hot 
mill is being installed in northeast 
France and the cold mill north of 
Paris. 

The Westinghouse officials said 
that France’s present steel capacity 
is about 8 million tons per year, al- 
though it could not produce at full 
capacity this year because of the coal 
shortage. They added that France 
hopes to increase her steel capacity 
to about 12 million tons per year. 


COMPLEX WASTE PROBLEM 


IS HANDLED EFFICIENTLY 


A An example of efficient handling 
of a complex waste disposal problem 
is the plant-wide program currently 
underway at the Jeannette, Pa., plant 
of Elliott Company, producers of 
turbines, condensers, superchargers, 
centrifugal blowers and other plant 
and processing equipment. The con- 
taminants that required disposal are 
several—all common to such opera- 
tions. They include soluble and lubri- 
cating oils, waste pickle liquor and 
rinse water, and cyaniding quench 
waters. 

First offender dealt with by Hall 
Laboratories in the program, which 
is now nearing completion, was solu- 
ble and lubricating oils. It was deter- 
mined that these oils—mainly from 
compressors, steam turbines, and the 
gear boxes of production machine 
tools, and spoiled coolants used by 
production and precision machine 
tools—were being permitted by shop 
workers to pass into floor drains lead- 
ing to the plant sewers. Accordingly, 
drip receivers were installed, and the 
oily waste thus collected now is 
dumped on the coal stockpile. A skim 
baffle was installed on the spray 
pond. A third step was the shaping of 
an earthen basin at the sewer outfall 
to act as an oil trap in case of acci- 
dental oil spills. Finally, provision 
was made in the plant maintenance 
work schedule for separate collection 
of waste soluble oils and disposal of 
this material on the coal stockpile. 

Waste pickle liquors are neutral- 
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‘Honest, fellers—I didn’t think so many of ya’ knowed 
so much about this here spallin’ an’ fire-crackin’ biz- 
ness. Gee wiz, I didn’t know there were so many 
causes. My Boss says he’ll help me pick the champs, 
an’ it’s gonna’ be a tough job. 

“It looks to me like the Ol’ Man’s gonna have to 
buy several hats and shirts. Here’s hopin’ you’re one 
a’ them whizzin’ winnahs.”’ 


Nrfit _ 





PITTSBURGH AND MIDLAND, PA, 
Makers of the Rolls with the Red Wabblers 


OTHER MACKINTOSH-HEMPHILL PRODUCTS INCLUDE: ROLIS . . . STEEL AND 
SPECIAL ALLOY CASTINGS... COMPLETELY INTEGRATED STRIP MILLS... HEAVY DUTY 
ENGINE LATHES ... THE NEW MACKINTOSH-ABRAMSEN STRAIGHTENERS . . IMPROVED 


JOHNSTON PATENTED CORRUGATED CINDER POTS AND SLAG HANDUNG EQUIP- 
MENT SHape CTBailuTewcoe 8 8©0—tane seemtene 















































et with this better-designed, better-built breaker 


Efficient production is a complete chain of operation. 
Obsolete electrical switchgear may be the weak link 
that can shut down your plant. Protect your production 
more effectively, more dependably, with I-T-E’s Type 
MT Automatic Reclosing Circuit Breaker. 


The MT is a rugged, effective breaker, specially developed for 
interrupting extremely heavy direct-currents. It breaks a circuit 
in .028 seconds (about 1% cycles on a 60-cycle basis) at 25% 
to 100% of interrupting capacity. Short circuits and over- 
currents are cleared instantly, completely—before they have a 
chance to spread trouble. 


NOTE THESE MT FEATURES 











TYPE MT 


Single pole . . . Electrically operated ... 
Application Ranges: 250 and 750 V. 
D-C. Interrupting rating is 150,000 Amp. 
in capacities of 2000 and 4000 con- 
250,000 
Amp. in capacities 6000 Amps. con- 


tinuous ampere ratings .. . 


tinuous and above. 


/ 





RATE-OF-CURRENT-RISE TRIP 


Anticipates extremely high currents 
.. . Distinguishes between useful load 
of high value and a dangerous fault 
current . . . Trips breaker before 
danger peak is reached. 


v 


"A 
TRIPPING DEVICES 
The MT is electrically and mechan- 
ically trip-free on overcurrent—trips 
immediately when closed on a fault 
. . « All tripping devices are direct- 
acting and instantaneous. 





BUFFER MECHANISM 
A specially designed, self-energizing 
buffer mechanism smoothly absorbs 
shocks of opening—prevents sticking 
or bouncing. 
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Further information on the 1-T-E 





MOUNTINGS 
Normally built in two styles: for 
pedestal mounting and for panel 
mounting. Also drawout-truck mounted 
in metal-clad switchgear 











RalE 


Type MT its contained in catalog 


The I-T-E Representative in your locality will be glad to advise you on 
2202. Send for it today. 


applying the MT—and other I-T-E protective equipment—to your elec- 
trical distribution system. Use his services without obligation. 


MILL TYPE SWITCHGEAR 


The Leader In Technical Excellence 


I-T-E CIRCUIT BREAKER CO.— 19th & HAMILTON STS., PHILA. 30, PA.— 31 OFFICES IN THE U.S. & CANADA 
SWITCHGEAR * UNIT SUBSTATIONS * ISOLATED PHASE BUS STRUCTURES * AUTOMATIC RECLOSING CIRCUIT BREAKERS * HIGH SPEED CIRCUIT BREAKERS 
*FOR POWER SWITCHING EQUIPMENT REFER TO RAILWAY AND INDUSTRIA! ENGINEERING CO. AN /-T-E SUBSIDIARY 
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SCHEMATIC DIAGRAM OF ALKALI FEED 
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. ALKALIZING SOLUTION 
—-—-— DILUTED ALKALIZING WATER 
—-— — RINSE TANK OVERFLOW 


Alkali is automatically fed to neutral- 
ize acid drag-out. 


ized in the pickle tank by periodic 
addition of alkali, with sludge dis- 
posal in a lagoon on plant property 
near by. 

Two underground oil storage tanks, 
no longer used for their original pur- 
pose because of a recent change in 
fuel, made possible the economical 
disposal of rinse water. The water is 
automatically neutralized during 
operation, and piped to the tanks. 
One tank has been adapted for sedi- 
mentation and withdrawal of neu- 
tralized rinse water through a swing 
pipe; the other tank is used for con- 
centration and storage of sludge pro- 
duced by the neutralization of the 
rinse water. Each morning the swing 
pipe skims off the supernatant (clear 
liquid) which then is disposed of in 
the plant sewerage system. 

To accomplish neutralization of 
rinse water, a branch line was in- 
stalled between the inlet valve and 
the tank. An eductor is in this branch 
line, which feeds alkali to the rinse 
tank discharge. Thus whenever the 
inlet valve of the rinse tank is open 
alkali is automatically fed to neu- 
tralize acid drag-out. 

Care in rinsing and segregation of 
cyanide rinse water, and separate dis- 
posal, proved to be a different prob- 
lem but not costly or difficult. For- 
merly, small parts of turbine gov- 
ernors were dipped in cyanide salt 
baths, and quenched with continuous 
runover. Normal volume of this oper- 
ation was about 200 pieces per month. 
When it was found that the contin- 
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Only Wing Revolving Heaters Circulate 


the Heated Air Around Obstructions 


S the air from roof or ceiling 

areas is passed through the 
heating element of a Wing 
Revolving Unit Heater and 
projected downward through 
discharge outlets that slowly 
revolve, the heated air is not 
delivered to the working area 
in single-direction blasts, but 





in moving air-streams that sweep 
slowly through 360 degrees, 
covering successively every 
direction. The heated air moves 
around and under obstructions 
reaching to walls and remote 
corners. Every part of the plant 
is thus kept at an invigorating 
comfortable temperature. 


L.J. Wing Mfp.Co. 142 W. 14th St., New York 11, N. Y. 


Factories: Newark, N. J. and Montreal, Canada 





Revolving 
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uous overflow was contaminating the 
main body of plant waste water 
(which averages about 300 gpm) it 
was decided to switch from contin- 
uous rinse to batch rinse. This in turn 
made possible the minimization and 
segregation of this noxious waste, 
with separate disposal. Total waste 
thus disposed of averages about five 
gallons per day, six days per month. 

Finally, it was determined that 
sodium dichromate, which was for- 
merly employed to prevent corrosion 
in cooling water circuits on the Elliott 
dynamometer stands, was having a 
toxic effect on the plant waste water. 


Accordingly a non-toxic material, 
Calgon—a special phosphate glass— 
was substituted. 


SHEET GALVANIZING LINE 
ROLLS 300 TONS PER DAY 


AHeavy galvanizer sheets are now 
rolling from a new continuous-coat- 
ing galvanizing line at Irvin works of 
Carnegie-Illinois Steel Corp. at a rate 
of 300 tons a day. A similar line for 
production of light gage material will 
be in operation at this U. S. Steel 
plant in a few months. 

The new line turns out a product 




























CHEMICALS 


PROCESSES 


RUST PROOFING AND 
PAINT BONDING 
Granodine * 
Duridine * 
Alodine * 
Litholorm * 
Thermoi!-Granodine * 
RUST REMOVING AND 








PREVENTING 
Deoxidine * 
Peroline * 
PICKLING ACID INHIBITORS 
Rodine * . ® 
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USE 


TRADE MARK 


RODINE 


REG. U.S. PAT. OFF. 


Pioneering Research and Deke tat Bilce 1914 


AMERICAN CHEMICAL PAINT COMPANY 


| AMBLER{] PA, 


Manvtacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 


For 
Efficient Pickling 


“RODINE” saves acid and 
metal—minimizes embrittle- 
ment — improves pickling. 
For smooth and bright 


pickled surfaces, specify 
“RODINE”. 


ACP extends season's greet- 
ings to the steel industry. 








of far better quality than the old type 
hand sheet galvanizing method and 
at the same time automatically elimi- 
nates the need for further processes 
such as box annealing, sheet pickling 
and hand feeding. 

The continuous method produces 
a more adherent coating, which will 
not flake or break in forming or bend- 
ing of the sheets. This is a quality 
which could be realized only with dif- 
ficulty by the old hand production 
method. Under the new method, the 
coating of zinc is more uniform too, 
and the thickness of the coat can be 
regulated more readily for special 
purposes. 

Sheets from the new heavy gal- 
vanizing line go principally into rail- 
road car roofing, culvert and drainage 
structures, tanks, heavy 
drums and railroad refrigerators. 

The heavy gage line is constructed 
to coat steel strip 20 to 54 in. wide an: 
11 to 18 gage in thickness. It operates 
at a speed of 8 to 120 fpm and aver- 
ages 300 tons of products in a 24- 
hour run. Co'ls of cold reduced steel 
up to a maximum of 50,000 Ib are fed 
into the line, keeping it in contmuous 
operation. 


storage 


GOULD OPERATES SCHOOLS 
FOR BETTER MAINTENANCE 


AA series of practical one-week 
“schools” to teach better techniques 
of storage battery maintenance and 
repair to foremen, supervisors and 
engineers in those many industries 
which employ lead-acid batteries for 
motive power, standby or direct cur- 
rent supply, was inaugurated in 
Trenton, New Jersey, by Gould Stor- 
age Battery Corporation, November 
8 to 12. Ten representatives from five 
of the largest coal mining enterprises 
in the United States heard nine lec- 
tures, tackled three do-it-with-your- 
own-hands laboratory projects, wit- 
nessed two major demonstrations, 
stood both written and oral examina- 
tions, and received diplomas, during 
five full days of this first Gould indus- 
trial storage battery school. 

So successful was this course for 
coal men (concerned with under- 
ground haulage costs) that future five- 
day schools will definitely be conduct- 
ed by Gould for additional industrial 
groups, as well as for classes interested 
in (1) battery-powered lift trucks and 
material handling systems, (2) tele- 
phone and other communications sys- 
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tems, (3) railway car lighting, diesel 
starting and air conditioning, and (4) 
transportation signal work. The next 
school will likely be held in about 90 
days and will probably be organized 
specifically to help industrial truck 
users. Interested applicants should 
write to James A. Gilruth, Gould 
Storage Battery Corporation, Tren- 
ton, New Jersey, for particulars. 


AMERICAN FLEXIBLE 


APPOINTS EHRET & KINSEY 


A The appointment of the firm of 
Ehret & Kinsey, Chicago, as sales en- 
gineers, was announced recently by 
Everett F. Zurn, president, American 
Flexible Coupling Co., Erie, Pa. This 
organization has had many years’ ex- 
perience in the application, specifica- 
tion and sales of flexible couplings 
and other mechanical equipment. 
Ehret and Kinsey are located at 327 
So. LaSalle, Chicago 4, Ill. Phone: 
Wabash 2-4146 and 2-4147. 


WORTHINGTON ABSORBS 


SUBSIDIARY FIRM 


A Worthington Pump & Machinery 
Corp. announced that as of Novem- 
ber 29, 1948, the manufacturing and 
distributing activities of its subsid- 
iary, Ransome Machinery Co., would 
be conducted by the parent corpora- 
tion. 


RYERSON ADDS TO 


WAREHOUSE FACILITIES 
A Joseph T. Ryerson & Son, Inc., 


pioneer Chicago steel firm, has be- 
gun construction of a large brick and 
steel addition to their Chicago plant 
which will provide approximately 
118,000 square feet of modern plant 
and office space. Completion is sched- 
uled for November, 1949. This is the 
initial move in a series of planned ad- 
ditions and improvements which, ac- 
cording to President Everett D. 
Graff, will ultimately result in large- 
scale expansion and modernization of 
their entire Chicago property. The 
company operates what is known as 
a steel-service business, supplying 
bars, plates, structurals, sheets, strip, 
tubing and other steels from stock. In 
recent years alloy and stainless steels 
have become important products. 
Their Chicago plant is said to be the 
largest of its kind in the world. 

The new building, an L-shaped 
structure, will be erected at 15th and 





This new building will add 118,000 sq ft to Ryerson facilities in Chicago, II! 


Rockwell Sts., becoming a part of 
what is known as the north unit of 
their three block plant, and extend- 
ing east along 15th St. from Rockwell 
St. to the Pennsylvania Railroad, a 
distance of 470 ft. Construction in- 


CAN SHOW 
YOU 


HOW... 


TO IMPROVE 
PRACTICALLY ANY 
PHASE OF STEEL 
PROCESSING, TO CUT 





FUEL AND LABOR COSTS 


The bulletin illustrated is not just a piece ol 

sales literature but a complete 24 page treatise 
on the instrumentation and automatic control 

of steel making and heat treating furnaces. 
You'll want a copy for your reference files, want to 
profit from its practical, authoritative information. 


And remember as you read it, Hays engineers 
are thoroughly qualified and ready to work 
hand-in-hand with you in solving your own 
specific instrumentation and control problems . 


without obligation. 


Write for your copy today . . . Ask for Bulletin 
No. 48-750 (covering heat-treating furnaces). 
Companion edition covering open-hearth 


furnaces will also be included. 


EE 
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& CONTROL 


IRON AND STEEL ENGINEER, JANUARY, 1949 


cludes a two-story office building, an 
integral part of the plant addition, 
which forms part of the new structure 
of 200 ft on Rockwell St., and which 
will provide about 12,000 sq. ft. of 
office space. 

















INSTRUMENTS 
AND 
CONTROLS 
FOR EVERY 
NEED 


Steel that's better, with 
more uniform grain struc- 
ture ... maximum produc 
tion because of continuous 
equipment performance 

fewer rejects lower 
fuel, maintenance ond 
labor costs—these are 
advantages you con count 
on when you use Hays 
instruments and controls for 


Annealing 
Brazing 
Colorizing 
Carburizing 
Cyaniding 
Enameling 
Glazing 
Hardening 
Heating 
Heat treating 
Melting 
Nitriting 
Normalizing 
Tempering 
Welding 





For indicating and 
controlling: 

Pressure 

Flow 

Furnace Droft 

Fuel air-ratio 

Gas analysis 


Inquiries invited on any of 
these specific opplicotions 


AYS CORPORATION 


MICHIGAN CITY, INDIANA, U.S.A 
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LADLE CRANES + GANTRY CRANES + STRIPPER CRANES + SOAKING PIT 
CRANES + FORGING MANIPULATORS + OPEN HEARTH CHARGING MACHINES 
SLAB AND BILLET CHARGING MACHINES + SPECIAL MILL MACHINERY 
STRUCTURAL FABRICATION 
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CHAIN BELT OPENS 


ATLANTA WAREHOUSE 
A Chain Belt Co., of Milwaukee, an- 


nounces the establishment of a new 
Atlanta warehouse, at 878 Ashby St., 
N. W., Atlanta, Ga. The new Atlanta 
warehouse will serve the entire south- 
east, including the states of North 
Carolina, South Carolina, Virginia, 
Georgia, Florida, and Alabama. A 24- 
hr delivery service will be available 
to most parts of the territory served. 
This warehouse will be used to give 
better service to Chain Belt Co. cus- 
tomers and to aid Rex and Baldwin- 
Rex Distributors in serving their cus- 
tomers faster and with a more com- 
plete, readily available, line of Chain 
Belt Co. products. 


KOPPERS USE STAINLESS 
STEEL IN DAM GATES 


A Twenty-six gates, each weighing 
35 tons and sheathed in stainless 
steel, will be built by the Metal Prod- 


ucts division of Koppers Co., Inc., for 


SCREW AGREEMENT AIDS INTERCHANGEABILITY 
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“Z).JHREAD FORM 


Secretary of Commerce Charles Sawyer (right) and William L. Batt, president 
of SKF Industries, Inc., compare a couple of bolts and nuts to celebrate 
the signing of an international treaty unifying the screw threads of 
Britain, Canada and the U. S. at the National Bureau of Standards in 
Washington. The agreement, which permits the interchangeability of 
thousands of machine parts, was brought about by a committee of 
American, British and Canadian technical experts. 


the new Conemaugh River Dam in 
Western Pennsylvania. The contract 


to Koppers was awarded by the U.S. 


Army Engineers, and provides for de 
livery in 360 days. Cost of the gates 
will be $1,237,000. 
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GIANT’S GRIP... 


caused grave concern at Granite City Steel Company, 
Granite City, Illinois plant until MINES Molded 
“Neoprene” rubber connectors were used to connect 
the magnet to its power cable (see illus.). 


Photo Courtesy 
Granite City 
Steel Company 


MINES Connectors were chosen because investigation proved them 
immune to conditions that caused other units to fail after short 


usage. Ist, MINES Connectors can’t be accidentally disengaged. 
2nd, MINES Connectors seal themselves against outside conditions 


when connected. This eliminates current creepage due to moisture or 
dirt infiltration between contacts. 3rd, Pins amd sockets in MINES 
Connectors are designed to maintain positive full length contact 


under vibration. 4th, Molded as one piece Neoprene rubber units, 


MINES Connectors won't crack or shatter under hard impact. Their 


tapered neck design provides extra strength at the vital cable 


connector junction and prevents dangerous wire fraying or breaks. 


MINES Neoprene rubber Connectors will solve your magnet con- 
nector problems too. For a quotation give us the size and electrical 
characteristics of your magnets. 


MANUFACTURED BY 


MINES EQUIPMENT COMPANY 


4257 CLAYTON AVE. 


oC MINES = 


ST. LOUIS 10, MO. 
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HIGH TOP PRESSURE 
CONVERSIONS CONTINUED 


A Operating results for two blast 
furnaces at Chicago and Warren, 
Ohio, which were recently converted 
to high top pressure operation, were 
announced recently by E. M. Rich- 
ards, vice president of Republic Steel 
Corporation. Mr. Richards said that 
three more conversions are under way, 
one of them the Buffalo No. 2 fur- 
nace, to be completed in October. 
With the two recent conversions, Re- 
public now has four furnaces operat- 
ing on high top pressure, located at 
Cleveland, Youngstown, Warren and 
South Chicago. 


Mr. Richards reported that oper- 
ating results of the present four pres- 
sure furnaces confirm expectations of 
higher productivity and greater econ- 
omy based on experimental opera- 
tions begun in cooperation with Ar- 
thur D. Little, Inc., in 1944 and that 
mechanical difficulties encountered in 
the early experiments have been re- 
duced so that lost time on a pressure 
furnace is now no more than on a 
normal blast furnace. Erosion of the 
bell and hopper was one of the early 
problems, but the hard-surfaced, one- 
piece hopper and the hard-surfaced 
bell on the Cleveland furnace have 
been used continuously for 26 months 
and are still in excellent condition. 


The Chieago furnace, Mr. Rich- 
ards said, has only been on top pres- 
sure for a period of three months, but 
broke its tonnage record in August by 
producing 3000 tons more than in any 
previous month since the furnace has 
been in operation. The Cleveland 
pressure furnace, operating on essen- 
tially a straight ore burden, has aver- 
aged 1250 tons a day for the last 6 
months at a wet coke rate of 240 lb 
per ton of iron less than any other 
furnace in the Cleveland district. Dur- 
ing the same period of operation the 
furnace has produced an average of 
only 117 |b of flue dust per ton of iron 
while being blown at a wind rate of 
90,000 cfm. The Youngstown No. 3 
pressure furnace for the same six 
month period has produced an aver- 
age of 170 tons more from a day at a 
coke rate 300-1b less per ton of iron 
than the Youngstown No. 1 furnace 
of exactly the same size and operating 
on approximately the same burden 
but at normal top pressure. 
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In “rough service’—it’s OHIO 





IN ANY SERVICE — larger lifts all 
day long with OHIO Magnets 





HIO MAGNETS are tough... 
O rugged...powerful. Wheth- 
er bolted or welded, they feature 
heavier construction. Extra 
weight is distributed throughout 
heavy-duty copper coils, insula- 


tion and steel frame. And they’re 


carefully sealed with plenty of 


non-cracking asphaltum com- 


pound ...cannot leak or “brecthe’’. 


Result—Ohio Magnets operate 
cooler... lift more efficiently 
and uniformly over extended 


periods of operation... /ast years 





longer. For literature, write today 
to Ohio—25 years a leader in 
magnetic materials handling. The 
Ohio Electric Mfg. Co., 5900 
Maurice Ave., Cleveland 4, Ohio. 


MAGNETS 
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A. S. MARVIN 


A. S. Marvin has been appointed division engineer in 
charge of the Pittsburgh engineering department of 
American Bridge Co. Mr. Marvin succeeds F. S. Merrill, 
who will continue with the company on special engineer- 
ing assignments. After graduating from the University 
of Colorado in 1924, Mr. Marvin began his employment 
with American Bridge as a draftsman at the company’s 
Gary, Ind., plant. He later became an engineer in the 
Chicago division office. He came to the Pittsburgh office 
in 1947 as assistant division engineer, the position he 
held at the time of his present appointment. 

James W. Moran has been elected president of Baker 
Raulang Co. to succeed E. J. Bartlett who becomes 
president emeritus and continues as a director. The 
change was effective January 1, 1949. Mr. Moran who is 
a native Clevelander joined the company in 1911 as a 
clerk in the stock record department. After being em- 
ployed successively in the service, purchasing and ac- 
counting departments, in 1916 he became auditor. In 
1920 he was elected assistant treasurer and, in 1934, 
secretary, treasurer and director. 

Mr. Bartlett, who continues as a director and who 
will serve the management in an advisory capacity, was 
born on a Maine farm. After receiving his engineering 
degree from the University of Maine in 1902 he entered 
the automotive industry with the Electric Vehicle Co. 
of Hartford, Conn., who were manufacturing the 
Columbia Electric. In 1911 he began a 37-year period 
of service with the Baker-Raulang Co. in Cleveland, 
becoming assistant general manager in 1913, vice presi- 
dent and general manager in 1919 and president in 1925. 
Under Bartlett’s guidance the company’s business has 
prospered. A new plant with increased manufacturing 
facilities is under construction and will be ready for 
occupancy in the next few months. 


Charles E. Agnew has been named blast furnace 
superintendent at the Buffalo plant of the Wickwire 
Spencer Steel division of the Colorado Fuel & Lron Corp. 
He formerly served in various capacities with Carnegie- 
Illinois Steel Corp. and American Steel & Wire Co. 


JAMES W. MORAN 








Lemuel B. Hunter was named manager of the raw 
materials department at Inland Steel Co. He had been 
fleet manager of the company since 1943. Mr. Hunter 
joined Inland Steel Co. in 1937 following his graduation 
from Harvard University. Originally with the com- 
pany’s limestone operations at Port Inland, Mich., he 
later worked at the coal and iron ore mines of Inland, 
and just prior to moving into the company offices in 
Chicago in September, 1939, he was employed at the 
Indiana Harbor works of the company. 

George H. Greene was named chief engineer of Beth- 
lehem Steel Company’s Johnstown, Pa., plant. Mr. 
Greene succeeds W. C. Frank who has retired. T. M. 
Fairchild was appointed superintendent of Franklin 
mills at Johnstown. D. L. McBride was made superin 
tendent of the open hearths at Franklin mills and G. L. 
Owens and G. V. Metzler were named as assistants to 
Mr. McBride. F. R. Pullen was named fuel engineer. 

Edward O. Murray, district purchasing agent for 
Bethlehem Steel Co. at Johnstown, Pa., has retired. 

Robert M. Whitney was promoted to the position of 
advertising manager of the Automatic Transportation 
Co., Chicago, Ill. Mr. Whitney had been assistant ad 
vertising manager for Automatic since 1945. He joined 
the firm in 1936 in the engineering department, and in 
1939 was transferred to the sales department. He has 
been associated with Automatic’s advertising program 
since 1944. 

William J. Healey has been appointed superintendent 
of transportation at the Brier Hill works of Youngstown 
Sheet and Tube Co., Youngstown, Ohio. He succeeds 
Herbert E. Johnson who recently was appointed to a 
new position of superintendent of transportation for the 
company’s Youngstown district. Mr. Healey, who be 
gan working as a department store messenger at the age 
of 14, joined Youngstown Sheet and Tube Co. in 1910 
as a yard clerk. Two years later he became yardmaster 
and in 1929 was made general yardmaster. 

James M. Lewis was named manager of roll sales for 
Lewis Foundry and Machine division of Blaw-Knox 


( Please turn to page 152) 








E. J. BARTLETT 


JAMES M. LEWIS 
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Distinction 


GUIDES 


YOUNGSTOWN ALLOY CASTING CORPORATION 
Youngstown, Ohio 
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mong the BIG mills, the use of 
SKF Spherical Roller Bearings 
is not confined to roll-necks, but is widely 


adapted to tables, screwdowns, gear drives, etc. 


The rolling alignment of S| KF Spherical Roller 
Bearings compensates for machining 
and setup errors and accommodates 
shaft deflections, distortions, or weave. 
Maximum load carrying capacity is 
available for useful work at all times. 


No adjustments are required. 


Originators of self-aligning bearings, 
SSK F™ provides spherical roller 


bearings in bore sizes from 1.1811" 
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@ Both back-up rolls and work rolls of this 4 High Aluminum 
Rolling Mill, designed and built by United Engineering & 
Foundry Company, are equipped with & Spherical 
Roller Bearings. 


up, straight or tapered bore, with or without 
adapter mounting. 


For the latest information, send for Catalog No. 
280, second edition. 6541 


SKF INDUSTRIES, INC., PHILA. 32, PA. 











DE LAVAL GEAR REDUCERS 


» SUCK 


CRATED FOR 


IMMEDIATE 


SHIPMENT 





WG-22 


These popular units are assembled, crated and ready for 
immediate shipment. 








Rebus | Ratio |shibiler | Recor | Ratio | oBiiB 
BW400| 9% 5 BW600| 11% 10 
BW400 | 1914 3 BW600 | 1914 7.5 
BW400 | 25 2 BW600 | 25 5 
BW400 | 40 1.5 BW600 | 40 3 
BW500 | 11% 7.5 BW700| 934 15 
BW500| 1914 5 BW700 | 1914 10 
BW500 | 25 3 BW700| 25 7.5 
BW500| 60 1.5 BW700| 40 5 























* Based on 1750 rpm—A.G.M.A. Class 1 Service. For other rpm's or 
Service refer to De Laval rating tables. 


Other sizes and ratios, in both single and double 
reductions, and in vertical and horizontal 
drives, also can be furnished promptly. 


PHONE FOR QUICK SERVICE TO THESE 
DE LAVAL SALES OFFICES 


Houston, Texas 
Wentworth 3-2823 


Atlanta, Ga. 


Pittsburgh, Pa. 
Walnut 8890 


Court 5400 


Boston, Mass. Indianapolis, Ind. Rochester, N. Y. 
Liberty 2-5993 Albert 9433 Stone 6950 

Charlotte, N. C. Kansas City, Mo. St. Paul, Minn. 
Charlotte 3-7549 Harrison 0744 Garfield 1836 

Chicago, III. Los Angeles, Calif. Salt Lake City, Utah 
Harrison 3290 Michigan 6003 Salt Lake City 3-7933 


Cincinnati, Ohio New Haven, Conn. San Francisco, Calif. 


Dunbar 4654 New Haven 8-3459 Sutter 3426 
Cleveland, Ohio New Orleans, La. Seattle, Wash. 

Henderson 7500 Raymond 0228 Elliott 3437 
Denver, Colo. New York, N. Y. Tulsa, Okla. 

Main 0697 Bowling Green 9-1550 Tulsa 5-2151 
Detroit, Mich. . Philadelphia, Pa. Washington, D. C. 

Madison 0950 Rittenhouse 6-8086 National 9238 


DE LAVAL STEAM TURBINE CO. 
TRENTON 2, NEW JERSEY 
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(Continued from page 149) 
Co. Mr. Lewis has been with Blaw- Knox since 1931 and 
has been connected with the roll industry for a total of 
25 vears. He is an alumnus of Mercersburg Academy 
and Grove City College. He also attended law school at 
Duquesne University. 

John P. Wilkinson was appointed assistant to the 
president of Lewis Foundry and Machine division of 
Blaw- Knox Co. Mr. Wilkinson comes to Lewis Foundry 
and Machine from Mexico City, where he recently 





JOHN P. WILKINSON 


supervised the installation of a new merchant mill for 
Aceros Nacionales. He has been employed in the steel 
industry in the United States in various capacities for 
12 years. He attended the University of Alabama. 

Leonard H. Loufek was appointed industrial man- 
ager of the central district for Westinghouse Electric 
Corp. Mr. Loufek succeeds C. H. Weaver, who has been 
named manager of the company’s newly-formed atomic 
power division. A native of Cedar Rapids, lowa, Mr, 
Loufek was graduated from Iowa State College in 1930 
with a B.S. degree in electrical engineering. He joined 
the Westinghouse graduate student training course in 
July, 1930. After serving as a salesman in the John- 
stown, Pa., office, he was transferred to the central dis- 
trict industrial division at Pittsburgh in 1933 and was 
appointed assistant industrial manager in February, 
1947. 

James A. Whiting has been appointed assistant super- 
intendent of Hubbard, Ohio, blast furnace of Youngs- 
town Sheet and Tube Co. Mr. Whiting, a native of New 
Bedford, Pa., joined the company as a laborer in the 
Campbell blast furnace department in 1937. Later that 
year he became a stoveman, a booster operator in 1939 
and a junior blower in 1940. From 1942 to 1945 he 
served in the United States Navy. He returned to the 
blast furnace department in 1946 as a junior blower, 
became a practice man a short time later and held that 
position until his recent promotion. 

John D. Anderson has been appointed assistant super- 
intendent of the rod, wire and conduit departments at 
the Struthers, Ohio, plant of Youngstown Sheet and 
Tube Co. Mr. Anderson, a native of Avalon, Pa., joined 
Youngstown Sheet and Tube Co. as an inspector in the 
sheet galvanized department September 13, 1926. The 
following year he became an inspector in seamless chip- 
ping, in 1928 was made assistant foreman of seamless 
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chipping and in 1930 foreman of the merchant mill chip- 




















ping yard. From 1930 to 1934 he was clerk in the inspec- 
and tion department, butt and lap weld; became foreman in 
1 of 1935; was general foreman of seamless inspection in 
‘my 1935 and 1936; general foreman of the Campbell plant 
I at inspection in 1936-37; assistant chief inspector from 
1937 to 1944 and assistant superintendent of the 
the Struthers merchant mills from 1944 until his recent 
1 of promotion. 
dry Robert M. Arnold, a director, was elected to a newly 
itly created vice presidency of Allegheny Ludlum Steel 
Corp. Mr. Arnold is also president of Arnold Engineer- 
ing Co., of Chicago, a wholly owned subsidiary. Mr. 
Arnold, educated at the Massachusetts Institute of 
Technology, has served as a director of Allegheny Lud YOUR 
lum since September, 1946, and as president of Arnold 
“a et lg ig producers of aceon magnets, MOTOR Y , 
since 1941. He has a rich background in electronics and AND GENERATOR TO ‘ 
the manufacture of magnetic and electrical steels. In ' 
1922, he was employed with a Chicago firm of consult- 
ing engineers dealing in electronics and later as chief 
engineer of radio manufacturers in this country and 
England. Mr. Arnold became secretary and chief engi 
neer of Arnold Engineering Co. in 1935 and was named 
its president six years later. His company was acquired 
by Allegheny Ludlum in January, 1946. 
Robert Hutchinson was appointed application engi- 
neer for Kennametal, Inc., in the central district. His 
headquarters will be at 860 Hanna Bldg., Cleveland, 
Ohio. 
for C. E. Stone has been elected president of Chemstec! 
eel Construction Co., Inc., located at 5428 Walnut St., 
for Pittsburgh, Pa. Mr. Stone formerly was sales manager 
of Atlas Mineral Products Co., Mertztown, Pa. The 
an- | new company was purchased from Atlas Mineral Prod- 
ric ucts Co. 
- Harald M. Olson, water treatment engineer, water 
alin equipment designer, salesman, and maintenance engi- 
fr. neer for over 39 years, has been named consulting 
30 , - 
ied | 
MORGANITE 
in- 
: CARBON BRUSHES 
rs us 
ry, 
er- Using Morganite Brushes is one sure 
aS way to better motor and generator perform- 
“ed ance. The Morganite link control method 
at fe) Mumoettolete-luatteame:s0t-le-leldaa Mme seleommelat1-408 
39 highest quality materials and accurate work 
om eet Tet JetheMmm\y Cele-s-Feticamacl-selaaelel at oe 41a: 
= Hee assures competent, practical collabora 
at HARALD M. OLSON tion on every brush problem 
. maintenance engineer for the Morton Salt Co., 120 
at South LaSalle Street, Chicago, IIL... general office, effee- 
nd tive January 1, 1949. 
ed Fred S. Ehrman, general sales manager of Bowser. 
he Inc. since 1944, has been elected to the newly created 
Lae post of vice president and director of sales. Mr. Ehrman Manufacturers of Morganite Self-Lubricating Carbon Specialties in 
p- has been associated with Bowser, Inc. since 1925, and cluding Seals, Rings, Valves, Slides, Bearings, etc., and Carbon Piles 
‘SS (Please turn to page 156) 
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grinders 


a 


bring roll maintenance 
costs down 


Giant 75 ton calender roll, heaviest ever produced 
for the paper industry, being ground to a mirror- 
like finish on a Farrel 60-inch, heavy duty grinder. 
This roll is 40’ in diameter, has a 276” face and is 
373” long overall. 
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“af maintenance helps are possible, write for 
ge? Bulletin No. 115 which describes in de- 
tail the many features of the Farrel heavy 
duty roll grinder. A copy of this NEW 
bulletin will be sent to you without cost 
or obligation. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Chicago, Los Angeles, Tulsa, Houston 


Farrel -Cirmingham 
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Manufacturing die blocks of specific hardness for specific impressions 
calls for extraordinary steel-making skill. Heppenstall 
has developed that skill into a fine art—from the 






— 
selection of raw materials, through the open hearth, 








PITTSBURGH BRIDGEPORT DETROIT 


forging, and heat-treating operations, to (oan = & 
- the final inspection of each finished die block “ OA 
e- with the supersonic reflectoscope. Thus, the = 
y Heppenstall die block you place in service 
sé today is a true masterpiece of superior toughness 

and stamina—the ultimate result of years of 

sustained development. That’s why Heppenstall is 

the most dependable name in die blocks! 

HEPPENSTALL COMPANY 

472 
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CRANE BUILDERS Since 1903 


BEDFORD 
CRANES 
Capacities 
5 to 
150 
Tons 








Any Span or Lift 
Send For Your 
Copy Of Catalog 


Designed and 
Engineered to Meet 
Your Requirements 


ELECTRIC OVERHEAD TRAVELING CRANES 
GANTRY CRANES e@ STEEL DERRICKS 
Buitt To Your SPECIFICATIONS 
STRUCTURAL STEEL e@ STEEL BUILDINGS 


Beprorp Founpry & Macnine Co. 


Engineers BEDFORD, INDIANA Gray 
Designers U. S. A. lron 
Fabricators Castings 
















TO YOUR 
PIPE CLEANING 
PROBLEM 


We offer a pipe cleaning service that will cost 
you much less than you can do it yourself. Our 
service covers all types of pipes, and we use both 
mechanical and hydraulic cleaning systems. We 
are prepared at all times with special equipment 
and trained experts to meet any particular pipe 
cleaning problem you may have. 


Many of the leading industrial organizations 
who are already using this service exclusively, say 
it is the answer to their pipe cleaning problems. 
Case histories and names will be furnished upon 
request. 


SERVICE - EQUIPMENT - KNOW HOW 


EASTERN PIPE MAINTENANCE COMPANY 


716 CLARK BUILDING 


PITTSBURGH 22, PA. GRant 1002 
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(Continued from page 15.3) 
has served successively in experimental engineering, 
sales engineering and divisional sales work. 
Robert K. Follansbee has been elected vice president 
in charge of sales of the Follansbee Steel Corp. Mr. Fol- 
lansbee had been secretary and treasurer of the cor- 





ROBERT K. FOLLANSBEE 


poration, with which he has been connected for 20 
years. He started his career with the company as an em- 
ployee in the plant at Follansbee, W. Va., after attend- 
ing Carnegie Institute of Technology. 

Frank E. Early was named representative for Askania 
Regulator Co. in the Detroit, Mich., area effective Jan- 
uary 1, 1949. Mr. Early, who has worked with Askania 
and Askania equipment in various capacities since 1936, 
will represent the company for all its products. His 
address in Detroit is 15234 Michigan Avenue, Detroit, 
Mich. 

Ivan L. Hall was elected vice president of New York 
and New Jersey Lubricant Co., and Sidney Vollman 
was elected treasurer and James F. Donlin was named 
assistant treasurer. 

Hugh F. Beeghly, research engineer with Jones & 
Laughlin Steel Corp., recently returned from Oak 
Ridge, Tenn., where he has been attending a course in 
the techniques of using radioisotopes—or “tracer 
atoms’ —in research. Mr. Beeghly has been investigat- 
ing the application of radioisotopes to researches in the 
manufacture and fabrication of iron and steel. Radioiso- 
topes have been called the greatest research tool to be 
developed since the invention of the microscope. Mr. 
Beeghly attended the fourth of a series of one-month 
courses being offered by the Oak Ridge Institute of 
Nuclear Studies to acquaint scientists throughout the 
country with the methods of using this important new 
research tool safely and efficiently. The Institute, com- 
prised of 19 southern universities, conducts a broad 
program of research and training in the nuclear sciences 
in cooperation with the Atomic Energy Commission. 
Mr. Beeghly, a graduate of West Virginia University. 
has been with J & L as a research worker for the past 
12 years. 

George B. McMeans was appointed general superin- 
tendent of the steel plant at Kaiser Co., Inc., Fontana, 
Calif. Mr. McMeans joined the Kaiser organization in 
February, 1947, as assistant general superintendent. He 
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CURRENT EXPANSION AT JONES & LAUGHLIN 


Industy News... 


IS LARGEST IN ITS 97-YEAR HISTORY 


A The post-war plant improvement 
program of Jones & Laughlin Steel 
Corp. is the largest in its 97-year his- 
tory. Every phase of steel production 
from ore mines through finishing 
mills is affected by the program which 
now provides for estimated expendi- 
tures totaling more than $210,000,- 
000. The corporation is spending on 
improvements and rehabilitation in 
this post-war program an amount 
equal to two-thirds of the corpora- 
tion’s gross plant value at the end of 
the war. 

Major phases of the program to be 
undertaken or completed next year 
are: 

1. Completion of the world’s larg- 
est coal washer at Vestaburg, 
Pa. Consolidation of Vesta No. 
4and Vesta No. 5 mines into the 
largest underground coal mine 
in the world. 

. Construction of a new six-fur- 
nace open hearth shop in Pitts- 
burgh, Pa., and the necessary 
corollary and finishing facilities 
at Pittsburgh and Aliquippa, 
Pa., works; 

. Construction of a new central 
boiler plant at South Side, Pitts- 
burgh works, to replace five ob- 
solete plants, is nearing comple- 


ws 


tion. Two of the new boilers are 
operating and three more will be 
completed early in 1949. 

4. The enlarging of No. 5 blast fur- 
nace at Pittsburgh has been 
started and will be completed in 
January, 1949. Installation of 
two additional turbo blowers at 
the blast furnaces is under way. 
One is in operation and the other 
will be in operation early in 
1949. 

5. An additional con- 
verter—bringing the total at 
Pittsburgh to three—is under 
construction and will be in pro- 
duction by the middle of 1949. 

6. A program to expand and im- 
prove the hot and cold strip mill 
at the Pittsburgh works, has 
been started with the rebuilding 


bessemer 


and improving of slab-heating 
furnaces. The program includes 
installation of a new hot coil 
conveyor and = addi- 
tional cold finishing facilities. 

7. Three five-hole blocks of soak- 
ing pits have been authorized 
for Pittsburgh works. One block 
will be completed during 1949. 
Sixty 100-ton slab rack cars to 
handle hot steel are being in- 
stalled. 

8. No. 1 blast furnace at Otis 
works will be enlarged and re- 
lined during 1949. A new turbo 
blower will be installed. Hot 
strip-sheet and cold rolling faci- 


system, 





lities will be modernized and ex 
panded. 

9. Major expenditures are under 
way at the corporation's ore 
mines in Minnesota, New York, 
and Michigan. 

Part of the program is already com- 
pleted and becoming effective. Dur 
ing 1948 the world’s fastest rolling 
mill for cold reducing tin plate coils 
went into production at Aliquippa 
works. One of the world’s largest bat 
teries of coke ovens went into produc 
tion at the Aliquippa works, and by 
product facilities are being rehabili 
tated and enlarged. This was the sec 
ond battery of this size to go into 
operation at Aliquippa in the past 
three years. New hot metal cars were 
installed and reladling pits built to 


Construction of six open hearth furnaces, a short distance from the Pittsburgh, 
(Pa.) Golden Triangle business district, is planned by Jones & Laughlin 
Steel Corp. Location of the open hearth shop as part of J&L’s South Side 
works is shown here. Together with the availability of additional iron 
resulting from blast furnace and raw material improvements, construc- 
tion of these furnaces will result in a net increase of total ingot capacity 
at Pittsburgh works amounting to over 400,000 tons annually. Estimated 
cost of the project including necessary corollary and finishing facilities 
at Pittsburgh and Aliquippa (Pa.) is $70,000,000. 
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why | 


grinders 






bring roll maintenance 
costs down 


Giant 75 ton calender roll, heaviest ever produced 
for the paper industry, being ground to a mirror- 
like finish on a Farrel 60-inch, heavy duty grinder. 
This roll is 40’ in diameter, has a 276” face and is 
373” long overall. 





1 = 
apse rac’ od qne pe roll For the story of “how” all these roll 
$ gr. og of t maintenance helps are possible, write for 
. Bulletin No. 115 which describes in de- 
tail the many features of the Farrel heavy 
duty roll grinder. A copy of this NEW 
\ bulletin will be sent to you without cost 
i/ Lo \ or obligation. 
23 FARREL-BIRMINGHAM COMPANY, INC. 
ne —— ANSONIA, CONN. 
SS SET ; Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
= Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, 
Akron, Chicago, Los Angeles, Tulsa, Houston 
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Publication Service... 


(1) Tapered Roller Bearings 


Two booklets are available to 
you on tapered roller bearings. 
One is a 12-page booklet entitled, 
“The Story of The Better Tapered 
Roller Bearing,’’ which describes 
the type of bearing manufactured 
by this company. Also included in 
this offer is a booklet entitled, 
‘“‘Anti-Friction Bearing Mainte- 
nance,’’ which was compiled by 
the engineering committees of the 
Anti-Friction Bearing Manufactur- 
ers Association, Inc. This very 
complete book was prepared to 
meet the widespread demand for 
the conservation of bearings and 
to assist repairmen in the shops and 
field organizations to accomplish 
this purpose, as well as to provide 
information for the general han- 
dling of bearings. By following 
instructions given in this manual, 
new bearings will be protected 
from damage and usable bearings 
will be removed from worn-out 
equipment, properly cleaned and 
installed in the same or other 
equipment for further use. The 
instructions cover the types of 
bearings in most general use. 
Tyson Roller Bearing Corp. 


(2) Silicone Fluids 
A recently published booklet 


contains the most comprehensive 
body of information available on 
the properties and behavior of the 
D-C 200 silicone fluids. These 
semi-inorganic fluids are notable 
for their heat stability, shear re- 
sistance, relatively constant-viscos- 
ity over a wide temperature range, 
lubricity, water repellency and good 
dielectric properties. Their useful- 
ness as damping and hydraulic 
media, as liquid dielectrics, as 
special purpose lubricants or as 
additives, impregnants or coatings 
has been established in almost 
every field of industry. After more 
than five years of experience in 
producing and helping to adapt 
D-C 200 fluids to a wide variety of 
uses, it is evident that the potential 
usefulness of these liquid silicones 
will not be fully realized for many 
years to come. Progress in that 
direction will depend upon the dis- 
semination of such data as com- 
piled in the tables, graphs, and 
text of this booklet. (3). Dow 
Corning Corp. 








You Can Obtain... 


... any of the bulletins reviewed 
in the Publication Service of the 
IRON AND STEEL ENGINEER 
without obligation or cost. Simply 
circle the desired item numbers 
on one of the prepaid postal cards 
and mail. The requests will be 
forwarded to the manufacturers 


involved who will send the bulle- 


tins to you. 











(3) Machining Meehanite 
Castings 


A new 20-page illustrated book- 
let entitled “How to Machine 
Meehanite Castings’ has just been 
published. The bulletin presents in 
great detail an accumulation of 
machining data of various types of 
Meehanite castings, divided ac- 
cording to the type of machine tool 
on which the operation is per- 
formed. Its purpose is to be useful 
as a set-up guide and gives exact 
details as to feeds, speeds, depths 
of cut, type of tool, etc. (29). 
Meehanite Metal Corp. 


(4) Corrosion-Resistant 
Concrete 


A new booklet, ‘“Lumnite Con- 
crete Floors — Corrosion-Resistant 
& Heat-Resistant,’"’ has just been 
published. The detailed informa- 
tion contained in this latest booklet 
brings up to date the service 
experiences and late developments 
in the rapidly growing field of 
corrosion-resistant concrete. This 
basic information adequately covers 
both the methods and materials 
used in placing corrosion-resistant 
concrete in a wide variety of 
industrial applications. Typical uses 
of corrosion-resistant concrete are 
listed for many industries and also 
the answers to a number of 





questions often asked about it. A 
section on placing and finishing 
corrosion-resistant floors will be 
helpful to new prospective users 
of Lumnite. In addition to the floor 
applications, corrosion-resistant 
concrete is being successfully used 
in lining stacks, oil refinery vessels 
and drainage systems. Lumnite 
division of Universal Atlas Cement 
Company. 


(5) Graphic Record of 
Vehicle Performances 


A twelve page booklet recently 
issued by the Wagner Electric 
Corp. on the “Sangamo Tacho- 
graph’’ describes how practical 
savings and safety may be obtained 
in driving. The tachograph was 
developed to provide an instanta- 
neous check on automotive truck 
speeds, miles traveled and on the 
time. This helps in improving 
driver efficiency, and complete 
specific knowledge of the vehicle's 
daily performance, time of opera- 
tion, speed in miles per hour or 
rpm, and the distance traveled or 
total rpm is given in a graphic 
record. Two models are available, 
model A is available for 24 and 
12 hour records for either 6-8 or 
12-16 volt ignition systems. Model 
B records rpm and is available for 
2300 or 3500 rpm engines, for 12 
or 24 hour service, and for 6-8 or 
12-16 volt systems. These tacho- 
graphs when properly modified to 
be run on available power supplies 
an equipment rpm also offers 
interesting possibilities to check up 
on the performance of many items 
of steel mill equipment such as 
cranes, industrial trucks, etc. 


(6) Storage and Handling of 
Lubricants 


The January, 1949 issue of 
“Lubrication” includes a 12-page 
technical article on the ‘Storage 
and Handling of Lubricants.’’ The 
article is one of the most complete 
articles on this subject ever writ- 
ten, and should be of value to all 
steel mill personnel interested in 
lubricant storage and handling. 
A copy of this issue will be sent to 
those circling this item number. 


The Texas Co. 








(7) Low Cost Electric Melting 


A bulletin is available describing 
“Hydro-arc”’ electric furnaces. The 
bulletin describes design, hydraulic 
power transmission, electrode arms 
and clamps, electrical and control 
equipment charging buckets, tilt- 
ing mechanisms and triplexing. 
The tilting mechanism is illustrated 
by diagrams showing three differ- 
ent types of tilting methods avail- 
able. Approximate space require- 
ments for these furnace installa- 
tions are given diagrammatically 
with preliminary layout dimensions. 
A tabulation is also included giving 
the various models with their 
hourly melting rates, kva ratings, 
inside shell diameter and the 
capacity recommended in pounds. 
Eight types of these furnaces are 
available for steel mill use. (FY-130). 
Whiting Corp. 


(8) Standardized Unit 
Substations 


How Allis-Chalmers new stand- 
ardized load center unit substations 
pay off in power savings, better 
performance, greater safety and 
flexibility, easier installation and 
quicker delivery is told in a new 
16-page bulletin released by the 
company. The bulletin includes a 
simple and flexible nomogram 
which makes it easy to select the 
correct air circuit breaker for any 
application of a standardized load 
center unit substation. Sizes and 
dimensions of load center unit sub- 
station transformers, vertical lift 
metal-clad switchgear and Type L 
switchgear with air circuit breakers 
together with space requirements 
of standard low voltage switchgear 
are given. The bulletin points out 
that transformers and metal-clad 
switchgear are not the only pieces 
of electrical equipment that can be 
packaged to save space and money 
and to provide better appearance 
and greater safety. Compact unit 
substations are also formed by 
combining transformers and switch- 
gear with motor control and with 
power rectifiers. (Bulletin 11B- 
6285A). Allis-Chalmers Manufac- 
turing Co. 


(9) Coupling Selector 


A new coupling selector was 
recently released, intended to be 
used by engineers, designers, plant 
engineers and the multitude of 


other men who are instrumental in 
the selection and purchasing of 
flexible couplings. This new cou- 
pling selector will take care of the 
selection of couplings from Falk 
sizes 3F up to size 18F. This handy 
new slide rule selection method 
makes it easy for a prospect to 
determine exactly which coupling 
size is correct for his application. 
The design of this selector is based 
upon the Falk three-dimensional 
method of selecting a coupling. 
That is . . . by horsepower. . . by 
application and by the rpm at 
which the coupling is to travel. 
This three-dimensional method of 
selection rather than the customary 
bore size selection makes certain 
that the coupling is absolutely cor- 
rect for the job involved. Corre- 
lation of these three factors is made 
easy through use of this selector. 
Falk Corporation. 


(10) Boiler Setting 


A 48-page book on ‘‘Plibrico”’ 
boiler setting construction for water 
tube boilers is available to you. The 
book discusses the engineering 
services available, the boiler set- 
ting construction facilities, the 
method of installation, the setting 
for the various types of water tube 
boilers, suspended arches, castable 
refractory material, sectionally- 
supported air-cooled setting, solid 
walls and water walls. Concerning 
baffles, the following is described: 
vertical vs. horizontal, inclined vs. 
flame-plate, and cross baffles vs. 
parallel baffles. 

The book describes how this 
company maintains in over one- 
hundred industrial centers com- 
plete installation and boiler setting 
services. This service consists of 
crews of competent and exper- 
ienced boiler setting and installa- 
tion men able to handle any type 
of work from a small repair job to 
a complete new boiler setting con- 
tract. Plibrico Jointless Firebrick 
Co. 


(11) Automatic Production 


Control 
A new 16 page booklet, entitled 
“Reeves Automatic Production 


Control,”” has just been released. 
Of particular interest to machine 
designers, builders and users, the 
booklet, which is fully illustrated 
with photographs and drawings, 
discusses in detail the functions of 
automatic production control and 


the means of applying it to pro- 
duction machinery through use of 
the Reeves variable speed trans- 
mission and the ‘Motodrive”’ in 
conjunction with automatic con- 
trols. Described in the booklet are 
hydraulic automatic control, me- 
chanical automatic control and 
differential automatic control; also 
various speed indicating mechan- 
isms such as the floating roll, 
follower roll, pressure regulator, 
diaphragm regulator, float regu- 
lator, bubble pipe regulator and 
= (GN-487). Reeves Pulley 
oO. 


(12) Care and Use of Chain 


Just completed is a new booklet 
on the “Inspection, Care and Use 
of Taylor Made Alloy Steel Chain.” 
The contents include: a check list 
of things to look for when inspect- 
ing chain in your plant; factors that 
enter into and govern the proper 
use of chain; a plan for assuring 
your chain the necessary care; a 
table giving the maximum wear 
limits for each diameter of chain; 
the safe-working load limits of each 
size of chain and the correct 
methods of repairing alloy steel 
chain. The booklet is offered to 
enable users to receive the maxi- 
mum safety and the maximum 
service from their chain. S. G. 
Taylor Chain Co. 


(13) ‘‘Cartridge’’ Ball Bearings 


A new 28-page booklet on 
“Cartridge” ball bearings has just 
been released. The booklet de- 
scribes the many applications of 
this versatile bearing, dimensional 
data, load rating, dirt protection, 
grease type, content and retention, 
and the bearing’s remarkable ten- 
year service record without re- 
lubrication. Norma-Hoffmann, 
Bearings Corp. 


(14) Specialized Transportation 


Literature and other information 
is available on specialized ma- 
terials handling and transportation 
equipment. This company is set up 
to design, engineer and build 
transportation and materials han- 
dling equipment to meet specific 
problems. If you have a problem 
of handling raw materials, parts, 
finished product or waste, we 
suggest that you obtain this. in- 
formation: Easton Car and Con- 
struction Co. 
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(15) ‘‘Lo-Hite’’ Hydraulic Jack 


A bulletin describing the new 
Duff-Norton “Lo-Hite’’ hydraulic 
jack in detail is available. Oil in 
the new “Lo-Hite”’ jack is sealed- 
in completely isolated from the 
jack exterior thus permitting use 
in both vertical and horizontal 
positions. The total weight of the 
jack is 38 lb. When not in use the 
30-ton capacity ‘“‘Lo-Hite’’ folds 
into a compact easy-to-carry unit. 
Duff-Norton Manufacturing Co. 


(16) Ventilating Fans 


Although this is January it is not 
too early to think of the fans you 
will need for cooling your prod- 
ucts to speed production or keep- 
ing your workingmen cool. A very 
complete catalog has been pre- 
pared on continuously operating 
fans. The catalog includes tabular 
information performance curves 


and illustrations of the various 
types of fans blowers and ex- 
hausters manufactured by this 


company. These fans utilize a new 
method of fan design calculation 
and can be built of any dimension 
within the limits of each type to 
suit the specific condition for which 
the fan is desired. (2101). Robinson 
Ventilating Co. 


(17) Plant and Furnace Design 


A new brochure is available 
illustrating and describing the 
scope of activities of Loftus Engi- 
neering Corp. This brochure illus- 
trates their line of furnaces and 
complete plants from the open 
hearth furnaces used to melt and 
refine steel through to the finished 
primary steel product and from 
there on through various types of 
heat treating equipment and heat 
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treating lines to the final produc- 
tion item. Loftus Engineering Corp. 


(18) Tube Mills 


A book is available describing 
electric resistance weld tube mills. 
This book discusses the approxi- 
mate cost of a tube mill its potential 
production minimum tonnage re- 
quired for profitable operation and 
amount and skill of labor required. 
It endeavors to answer as specifi- 
cally as possible the foregoing 
questions. These answers are based 
upon this company’s experience in 
dealing with manufacturers all 
over the world for whom in the 
past ten years they have installed 
over one hundred of the tube mills 
described. Included in this book 
are several tables one of which 
gives forming and welding capac- 
ities of the type of tube mills 
described. There is a formula for 
calculating strip widths for definite 
sizes of tubing. Another section 
tells of the advantages of doing 
your own slitting. Every steel mil] 
operator and engineer interested 
in the making of tube should have 
this very complete publication. 
(66 pages). Yoder Co. 


(19) Rust Preventive 


Two folders are available to you 
on rust preventives. The first 
describes a ‘‘No-ox-id’’ aluminum 
protective coating. This coating is 
a bright attractive aluminum, 
colored protective coating of ex- 
ceptional durability. It is resistant 
to abrasion fumes and mild chem- 
ical attack. 

The second booklet on rust pre- 
ventives is entitled: ‘‘No-ox-id”’ 
558. This is a highly effective oily 
type rust preventive easily applied 
to machined surfaces of all types. 


.¥ ¢ £S 





It gives excellent protection with 
an extremely thin transparent 
oily film. Dearborn Chemical Co. 


(20) Worm Gear Drives 


A new bulletin is available dis- 
cussing ‘““Hypower’’ and enclosed 
worm gear drives which are cer- 
tain to give important reductions 
in space, weight, with power 
delivered at lower cost. The units 
described are smaller and more 
compact in design than conven- 
tional worm gear reducers. Their 
high capacity permits the use of a 
smaller reducer than would usually 
be required. The booklet contains 
descriptions on a wide range of 
ratios to meet practically any need, 
including data on selection, ratings 
and dimensions. A section is in- 
cluded on typical applications of 
these units. (HPA). Foote Brothers 
Gear and Machine Corp. 


(21) Electrical Fitting 
Handbook 


A most complete catalog is avail- 
able on conduit fittings and solder- 
less connectors. Included in the 
catalog are listings of cast iron 
boxes, terminators, power con- 
nectors and grounding devices, as 
well as several other electrical 
items. This catalog is virtually a 
handbook on electrical equipment, 
it has a very complete section con- 
taining useful engineering data 
which comprises tabular informa- 
tion, conversion tables and formu- 
lae. An up-to-date, 30-page price 
catalog is also included. (125). 


O-Z Electrical Manufacturing Co., 
Inc 
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Describes the Vincent- 
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‘O. Bulletin C-130 ..... Precision Built Motors 
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Flexible Couplings : 
Booklet 1492 ....... Transformers 
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Research 
Publication IS-701 Insulated Cable 


Bulletin 507 ..Tayco 40 Low 


Alumina Silica Cement 
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Catalog 63 
and Bulletin 801 


. Catalog 2202 ....... Mill Type Switchgear 


. Bulletin 48-750 .. 


_Instruments and Controllers 
for Heat Treating Furnaces 


. Catalog 280 ....... 
Bulletin 115 


Spherical Roller Bearings 
bea . Heavy Duty Roll Grinder 


i iin biietl 6: ate eee Catalog on Cranes 


Improved Gear 
Type Couplings 


. Catalog 57 


. Bulletin 25 . 
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BIRMINGHAM DISTRICT 





METERS AND INSTRUMENTS 


Voltmeters, Ammeters, Microammeters 


Ohmmeters, Megohmmeters, Watt- 
meters 


Variable Voltage Transformers 


Indicating, Recording, Optical Pyrom- 
eters 


Rheostats, Timers, Relays, Rectifiers 


MG Electrical Equipment Co. 
203 S. 18th St. Birmingham 3, Ala. 











CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 
A. W. CADMAN MFG. CO. 


HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 











CLEVELAND DISTRICT 





HARRY J. FISHER AND 
ASSOCIATES 


635 Ferguson Building 
CLEVELAND 14, OHIO 
Phone: MAin 0810 


Representing: 
Clark Controller Company 
Lapp Insulator Company, Inc. 


Pennsylvania Transformer Company 


Branch Offices in Youngstown and Akron 








DISPLAYED CLASSIFIED 
ADVERTISING 
$8.00 PER INCH 








PITTSBURGH DISTRICT 





W. G. KERR CO., INC. 
520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 4254 


Representing: 
FOOTE BROS. — Gears and Speed Reducers 
REEVES — Variable Speed Drives 
THOMAS — Flexible Couplings 
SMITH — Telesmith Crushers 
CULLEN-FRIESTEDT — Sheet Lifters - Welding 
Positioners — Track Cranes 








ROBERT T. JOHNSON 
District Sales Representatives 


NORTHERN ENGINEERING WORKS 
E.0.T. Cranes — Electric Hoists — Air Hoists 


THE HILL-ACME CO. 
Alligator Shears — Portable Cranes — Special 
Machinery 


Union Trust Building 
PITTSBURGH, PA. 
Phone: ATlantic 1535 








PENNELL ASSOCIATES 


Complete Material Handling Systems 
O. R. Heidenrich 


Investment Building 
PITTSBURGH 22, PA. 
ATlantic 6734 


ELWELL-PARKER ELECTRIC CO. 
Electric Industrial Trucks 
NUTTING TRUCK AND CASTER CO. 
Warehouse and Floor Trucks 
PHILLIPS MINE AND MILL SUPPLY CO. 
Heavy Duty Trailers, Skids, Transfer Cars, Skid 
Dumps 
WHITING CORPORATION 
Electric Hoists 
LIFT TRUCKS, INC. 
Hand and Power Driven Lift Trucks 
ELIZABETH IRON WORKS 
Bridge Ramps for Car Loading 
THE BUDA COMPANY 
Buda Chore Boy 








Auburn & Associates, Inc. 
Engineers 


Electrical Layouts for Steel Mills. 
Foundation Drawings for Steel Mills. 
Personalized Service — Field offices 
established at the job site or at your 
engineering headquarters. 


541 Wood Street Pittsburgh, Pa. 
Phones: CO-5014-5 
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PATTERSON-EMERSON- 
COMSTOCK, INC. 


ENGINEERS AND 
CONSTRUCTORS 


Specializing in Steel Mill 


Construction 


313 E. Carson Street 
Pittsburgh 19, Pa. 
Phone: EVerglade 9800 








METALLIC RECUPERATORS 

(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 
Park Building PITTSBURGH, PA. 











ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC. 
2217 OLIVER BUILDING PITTSBURGH 22, PA 
Cable Address “FOSTER” Pritsbur gh 





All undisplayed advertising is 
sold at the rate of $1.00 per 
line. Five line minimum insertion 
charge. Box number address 
counts as‘one line. 
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Sauereisen Cements Company Pittsburgh 15. Penna 





| 
CONSULTING ENGINEERS @ 





MARTIN J. CONWAY | 
CONSULTING FUEL ENGINEER 


GAP, PENNSYLVANIA Telephone: Gap 88 








BASIL J. AUBURN 


Consulting Electrical Engineer 
Registered State of Pennsylvania 
806 Grogan Building 
541 Wood Street, Pittsburgh, Pa. 
Phone: CO-5014 
Auburn & Associates, Inc. 








If you are in need of 


CONSULTING ENGINEERING 
SERVICE 


on 
PLANT LAYOUT 


and 
PLANT ENGINEERING PROBLEMS 


... for special new machinery or improve- 
ments to existing equipment for greater 
production at lower costs, registered pro- 
fessional engineer with 30 years experi- 
ence in the engineering field for the 
industries would like opportunity to dis- 
cuss this matter with you, Box 101, IRON 
AND STEEL ENGINEER, 1010 Empire 
Building, Pittsburgh, Pa. 


BUSINESS OPPORTUNITIES 


FOR SALE 

















Complete tool kit, equipment for tool and die 
making, including technical books, used by shop 
foreman. 
Contact: Mrs. H. C. Wilson, 
1351 East Grand Blvd. 
Detroit 11, Michigan 











POSITIONS VACANT 








Wanted 


Combustion Engineer 
With Steel Mill Experience for large 


Steel Mill located in Chicago area. 
Box 102, Iron and Steel Engineer, 1010 Empire Bidg. 
Pittsburgh 22, Pa. 








WANTED! 

Copies of “THE MODERN STRIP 
MILL” published by the AISE. 
if your copy is not being used 
why not sell it? For details 
write to IRON AND STEEL ENGI- 
NEER, 1010 Empire Building, 
Pittsburgh 22, Pa. 
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Book Keutews 


A Hydraulic Institute announces the 
publication of a comprehensive Ten- 
tative Standard on Pipe Friction. The 
very latest data have been used to 
prepare tables and charts arranged in 
a convenient and usable form. This 
material will be of unusual interest to 
everyone concerned with the flow of 
fluids in pipes, as it is the result of one 
of the most progressive programs un- 
dertaken in years. 

Hydraulic Institute, in 1946, felt 
that further work was required to 
present this data so as to permit wide- 
spread usage. With the cooperation 
of Prof. Clifford P. Kittredge, of 
Princeton University, who investi- 
gated the subject, and with the help 
of its members, Hydraulic Institute 
prepared convenient and_ usable 
tables 

The friction loss for water is shown 
in the new Hydraulic Institute tables 
in tabular form for pipe sizes from 14 
to 84 in. On the smaller pipe sizes, the 
tables are based on wrought iron or 
steel schedule 40 pipe, and for the 
larger sizes, separate tables are given 
for each standard size for steel and 
asphalt dipped cast iron pipe. In each 
table, the flow in gpm and cfs are 
shown with the corresponding velo- 
city, velocity head, and friction loss 
per 100 feet of pipe. The data is car- 
ried to three significant figures and is 
listed in small increments to avoid the 
necessity for interpolation. 

For computing the friction loss for 
liquids other than water, a series of 
charts are provided for pipes ranging 
from 1% to 12 in., showing the com- 
plete range of viscous and turbulent 
flow. 


In addition to the friction tables, 
there is a very complete listing of the 
losses in valves and fittings. Sectional 
diagrams of these items are shown to 
indicate their internal construction. 
Since there is a lack of uniformity, a 
range of loss coefficient is given. The 
data for bends, increasers and dif- 
fusers are shown in chart form so as 
to include the full range of the var- 
iable dimensions. This data was as- 
sembled from a number of sources 


and represents the latest and most | 


complete compilation. 
The above publication may be pur- 
chased at $1.50 per copy. This price 





includes delivery within the United 
States. Orders should be addressed to 
the following: Hydraulic Institute, 90 
West Street, New York 6, N. Y. 


A Circular 460, Publications of the 
National Bureau of Standards, listing 
all Bureau publications from 1901 to 
June 30, 1947, has just become avail- 
able from the Superintendent of Doe- 
uments. 

Bureau publications listed in the 
Circular include mathematical tables, 
building materials and structures re- 
ports, circulars, handbooks, commer- 
cial standards, simplified practice 
recommendations, research papers, 
and miscellaneous publications. Brief 
abstracts for the publications issued 
from January 1, 1942, to June 30, 
1947, are also included. Circular 460, 
Publications of the National Bureau 
of Standards, 375 pages, can be ob- 
tained from the Superintendent of 
Documents, U.S. Government Print- 
ing Office, Washington 25, D. C., ata 
cost of 75 cents a copy. 





APPROVED BY UNDERWRITERS 
Keep Motors Humming 





KNIFE-BLADE ASSEMBLY 
For Low Contact Resistance 
Non Heating Wide Surface Area 
and Quick Link Renewal 
Write for Circular 


WARE FUSE CORPORATION 
4460 W. LAKE ST. CHICAGO 24, ILL. 
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tor riqnest Shock Absorbing pacity 


and Greatest Load Carrying Ability Use 


Performance records in all 
types of equipment prove 
that Norma-Hoffmann Pre- 
cision Roller Bearings have 
the built-instaminatostand 
up under the severest of 
operating conditions. 


Their short, accurate roller 
and cylindrical race con- 
struction provides maxi- 
mum load contact area... 
gives these bearings high 
steady load capacity, large 
overload capacity, and 
high resistance to shock 
and vibration. 


Also available in double 
and single lipped outer 
ring types. All are inter- 
changeable with standard 
single row ball bearings. 


Whether your bearing re- 
quirements are for original 
equipmentorreplacement, 
these precision-built 
Norma-Hoffmann Roller 
Bearings will give you out- 
standing performance un- 
der the most critical se- 
vere conditions of speed, 
load, shock, and vibration. 


Write for information and 
engineering assistance. 











NORMA-HOFFMANN 
Precision BEARINGS 


BALL e ROLLER e THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION, 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Dallas, 
Pittsburgh, Cincinnati, Los Angeles, San Francisco, Seattle, Phoenix. 
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FARVAL—Situdies in 
Centralized Lubrication 


No. 107 





World’s largest forging 
press is lubricated with 
2 Farval systems 


HE builder of this 18,000-ton hydraulic die 

forging press made certain it would receive 
adequate lubrication by equipping it with two Farval 
systems. One serves 24 points of lubrication on the 
column guide bushings and plunger seat, the other 
serves 32 points on the gland rings of main and push 
back cylinders. 


Hundreds of Farvalized presses are in use in forg- 
ing and metal working shops. The benefits of Farval 
Centralized Lubrication are fourfold—oiling labor 
is saved, lubricant is saved, bearing expense saved 
and production time saved. In one plant, for example, 
installation of 133 Farval systems to serve 3100 
bearings on metal-forming presses saved the labor 
of 11 oilers per day. 


In another plant, Farval solved the problem of 
delivering oil regularly and adequately to the Pitman 
bearings of a large forging press, thereby ending 
frequent shutdowns for overhauls costing $3500 to 
$5000 each in parts and labor alone. In a third plant, 
five Farval-equipped dieing machines ran continu- 
ously for 10,000 hours, while alongside, 12 similar 
machines without Farval had to be shut down every 
four hours for hand oiling. Thus production was in- 
creased 14% on the Farval-equipped machines and 
maintenance was only \% as great. 


Farval systems have served industry for over 20 
years. Farval delivers oil or grease under pressure to 
a group of bearings from one central station, in 
exact quantities, as often as desired. It does its work 
while the machine is in operation. Farval—the Dual- 
ine System with the Positive Piston Displacement 
Valve—that has but 2 Moving Parts—is Fully Adjust- 
able—and with a Tell-tale indicator at each bearing 
to show the job is done. 


Write for Bulletin 25 for a full description ot 
Farval. The Farval Corporation, 3278 East 80th 
Street, Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 
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Announcing 





a complete MEW Ine 


@ MOTOR STARTER: 
X 











Here it is—a completely new line of G-E 
motor starters—full-voltage starters made 
for extra-long life, faster installation. De- 
signed for quick, easy maintenance, but built 


plenty tough so you can forget them. 


. wii 


scribing the new a-c motor starters 


Starter 





and see this new idea in starters. 
| 
SO NEW, SO DIFFERENT, 
YOU CAN’T AFFORD TO WAIT. 
ORDER TODAY! 
GENERAL @@ ELECTRIC 


7 
NERA SIZES 0, 1,/ 


OR A-C MOTORS 
UP TO 50 HP 


NEMA Sizes 0, 1, 2, and 3—each size 
all the way through. Everything’s new + 
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tacts, arc hood, magnet, armature, and 
tough Strongbox magnet coil. Order 
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